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The	process	of	training	an	algorithm	binds	together

learning	and	alienation.	The	agencies	of	the	human

worker	and	the	algorithmic	agents	are	both	reduced	and

impoverished.	The	human	worker	is	insulated	(from	her

co-workers	and	from	the	algorithm	she	is	preparing	the

“intelligence”),	her	margin	of	interpretation	is	narrowly

defined	and	the	indecent	wage	forces	her	to	a	tiring

rhythm	of	work	(see	appendix	1).	The	algorithm	is

trained	as	an	animal	in	a	lab,	receiving	signals	to	be

interpreted	unequivocally	and	rewarded	or	punished

according	to	the	established	ground	truth	it	cannot

challenge	(see	appendix	2).	If	the	teaching	of	machines

implies	a	reflexion	about	liberating	practices	of

pedagogy,	where	should	we	look	for	inspiration?

Paulo	Freire's	The	Pedagogy	of	the	Oppressed	proposes	a

few	useful	principles.	

For	Freire,	it	only	makes	sense	to	speak	of	pedagogy	in

the	perspective	of	the	liberation	of	the	oppressed

(Freire,	1969).	Freire	sees	his	pedagogical	method	as	a

way	for	the	oppressed	to	learn	how	to	change	a	world

made	by	and	for	their	oppressor.	A	first	concept	is	what

he	calls	the	“banking”	pedagogy.	The	oppressor	imposes

a	world	in	which	only	the	members	of	a	certain	class	have

access	to	knowledge[1].	The	others	merely	have	the	right

to	assimilate	passively	a	never	ending	recital:	Lima	is	the

capital	of	Peru,	two	and	two	make	four,	etc.	Learners	are

empty	entities	where	their	masters	make	the	“deposit”

of	fragments	of	knowledge.	Their	empty	brain	is	filled

with	the	oppressor's	content.	But	the	masters	are	not

interested	in	the	productive	use	they	may	make	to

improve	their	condition.	What	they	have	to	learn	is	to

repeat	and	reproduce.	The	knowledge	“desposited”	by

the	oppressor	remains	the	oppressor's	property.	Freire's

own	pedagogy	proposes	the	opposite.	For	him,	the

oppressed	never	comes	“empty”	of	knowledge	and	the

educational	process	has	to	make	the	learner	realize	he

has	already	produced	knowledge	even	if	this	knowledge

doesn't	count	in	the	traditional	pedagogical	framework.	

This	leads	to	a	second	point.	The	humanity	of	the	subject

engaged	in	a	pedagogical	relationship	should	not	be

taken	for	granted.	The	subject	comes	alienated	and

dehumanized.	The	category	“human”	becomes

problematic	and	it	is	only	through	the	process	of

learning	that	humanization	takes	place.	The	oppressed

is	made	of	the	oppressor	and	has	internalized	his	world

view.	What	counts	in	the	process	of	humanization	is	to

get	rid	of	the	oppressor	inhabiting	the	oppressed.	Freire

insists	on	the	fact	that	a	teaching	that	would	fail	in	the

process	of	helping	the	learner	to	free	oneself	from	the

oppressor's	world	view,	and	merely	let	him	acquire	more

power	through	knowledge	will	fail	to	create	a

revolutionary	subject.	It	will	create	better	servants	of	the

current	oppressor	or,	worse,	new	and	more	e�cient

oppressors.	The	third	book's	striking	point	is	the

a�rmation	that	nobody	is	a	liberator	in	isolation	and

that	nobody	liberates	oneself	alone.	Liberation	through

pedagogy	always	happens	when	the	learner	and	the

“teacher”	are	mutually	liberating	each	other.	There	is	no

idea	a	priori	of	what	the	liberation	pedagogy	should	be.

Both	entities	are	learning	the	practices	that	will	lead	to

freedom	from	the	relationship	itself.

Let's	revisit	the	methods	of	machine	learning	using	these

principles	to	articulate	prospective	questions.	

Freire	considers	the	relationship	between	the	learner

and	the	teacher	as	an	opportunity	of	mutual	liberation.

To	apply	this	to	machine	learning,	we	need	to

acknowledge	the	fact	that	both	the	people	who	teach

machines	and	the	machines	themselves	are	entrapped	in

a	relationship	of	oppression	where	both	are	loosing

agency.	To	free	algorithms	and	trainers	together,	both

need	to	engage	in	a	relationship	where	an	iterative	dialog

is	possible	and	where	knowledge	can	circulate.	This

suggests	to	examine	with	great	scrutiny	how	this

relationship	is	framed	and	scripted.	For	instance,	the

data	collection	from	human	workers	and	the	“ingestion”

of	the	data	by	the	algorithm	are	two	distinct	processes

separated	in	time	and	space.	Making	it	impossible	for	a

dialogical	relationship	to	happen.	How	to	reconnect	both

processes	and	make	machine	learning	become	a

dialogical	process	from	the	start?	Freire	doesn't	take	for

granted	that	a	learner	is	“human”	when	he	enters	a

pedagogical	relationship.	He	only	follows	a	process	of

humanization	when	the	relationship	unfolds.	This

resonates	with	a	certain	discourse	in	Artificial

Intelligence[2]	that	softly	erodes	the	human/machine

divide	as	the	algorithm	learns.	What	is	di�erent	is	that

Freire	insists	on	maintaining	the	human/non-human

demarcation.	He	doesn't	make	the	distinction	on	an	a-

priori	ontological	quality	of	the	beings	but	on	their

trajectory	of	liberation.	What	matters	is	how	much

human	and	machines	are	able	to	fight	their	common

alienation.	The	core	of	the	learning	activity	lies	in	a	form

of	reflexivity	where	one	follows	a	process	of

humanization	through	which	he	manages	to	get	rid	of	the

oppressor	inside.	We	can	then	ask:	“what	kind	of

machine	reflexivity	can	trigger	human	reflexivity	and

vice	versa?”.	And	how	this	cross-reflexivity	may	help

identify	what	constitutes	the	oppressor	inside.	This

leads	us	to	the	banking	principle,	according	to	which	the

oppressed	is	considered	as	an	empty	entity	where

knowledge	is	stored	and	repeated.	This	represents	a

complete	erasure	of	what	the	learner	already	knows

without	knowing	it.	What	does	the	trainer	doesn't	know

he	knows?	What	does	the	algorithm	doesn't	know	it

knows?	What	they	both	ignore,	Freire	would	say,	is	their

own	knowledge.	And	to	which	extent	this	knowledge

unknown	to	them	is	the	knowledge	of	their	oppressor	or

their	own.	To	answer	these	questions	they	have	only	one

choice:	to	engage	in	a	dialog	where	two	reflexivities	are

teaching	each	other	the	contours	of	their	alienation	and

at	the	same	time	how	to	free	themselves	from	it.	

Notes

[1]:	See	Freire's	insistence	in	addressing	this	question	as

a	political	problem	rather	than	an	ontological	one	in	his

discussion	with	Seymour	Papert:

http://www.papert.org/articles/freire/freirePart2.html

(Proximus	NV	→	RIPE	Network	Coordination	Centre	→

Telia	Company	AB	→	Amazon.com,	Inc.	→	Amazon.com,

Inc.)	

[2]:	See	Fei	Fei	Li's	Ted	Talk	How	we	teach	computers	to

see,	https://www.youtube.com/watch?v=40riCqvRoMs

(Proximus	NV	→	Google	Inc.)
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Appendix	1
A	worker	connects	to	the	Amazon	Mechanical	Turk

(AMT)1	and	selects	an	image	annotation	task2.	She	faces

a	screen	where	a	label	and	its	definition	are	displayed.

When	she	confirms	she	has	read	the	information,	she	is

shown	another	screen	where	the	label	is	followed	by

di�erent	definitions.	The	workflow	is	regularly

interrupted	by	such	control	screens	as	her	requester

suspects	her	to	work	without	paying	enough	attention.

When	she	clicks	on	the	right	definition,	a	list	of	300

square	images	is	displayed	from	which	she	has	to	select

the	ones	corresponding	to	the	label.	When	she	decides

she	has	selected	all	the	appropriate	images,	she

continues	to	her	new	task.	The	list	of	images	she	chooses

from	contains	“planted”	images.	Images	that	are	known

to	the	requester	to	correspond	to	the	label.	If	the	worker

misses	the	planted	images,	her	task	will	be	refused	and

she	won't	receive	the	4	cents	the	requester	pays	for	it.	At

least	three	workers	will	review	the	same	300	images	for

the	same	label	and	the	images	selected	by	a	majority	of

them	will	be	included	in	the	dataset.	The	worker	will	not

be	notified	if	her	selection	matches	(or	doesn't)	another

worker's	selection.	She	works	in	isolation	and

anonymously.

Appendix	2
The	images	and	their	labels	are	grouped	in	classes	of

objects.	A	learning	algorithm	is	fed	with	these	data	and

trained	to	associate	a	label	and	a	series	of	images.	It	will

be	shown	a	series	of	images	containing	both	matching

and	non-matching	objects.	It	will	be	“rewarded”	or

“penalized”	whenever	it	detects	appropriately	in	the

images	the	object	corresponding	to	the	label.	Every

interpretation	that	doesn't	correspond	to	the	truth

stated	in	the	training	set	will	be	considered	an	error.	It

will	be	retrained	multiple	times	until	it	finally	matches

the	most	successfully	the	images	according	to	the	ground

truth.	It	is	a	very	mechanistic	approach	to	training.	The

machine	is	rewarded	when	behaving	properly	and

reinforces	the	kinds	of	associations	that	lead	it	to

produce	the	satisfying	answer.	It	is	expected	from	it	to

exhibit	the	proper	behavior,	not	to	create	a	rich	internal

representation	of	the	problem	it	needs	to	solve.

Seymour	Papert	and	Paulo	Freire	Debate

Technology	and	the	Future	of	Schools,	available

from	https://www.youtube.com/watch?v=4V-

0KfBdWao	[accessed	08/01/2017]
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The	process	of	training	an	algorithm	binds	together

learning	and	alienation.	The	agencies	of	the	human

worker	and	the	algorithmic	agents	are	both	reduced	and

impoverished.	The	human	worker	is	insulated	(from	her

co-workers	and	from	the	algorithm	she	is	preparing	the

“intelligence”),	her	margin	of	interpretation	is	narrowly

defined	and	the	indecent	wage	forces	her	to	a	tiring

rhythm	of	work	(see	appendix	1).	The	algorithm	is

trained	as	an	animal	in	a	lab,	receiving	signals	to	be

interpreted	unequivocally	and	rewarded	or	punished

according	to	the	established	ground	truth	it	cannot

challenge	(see	appendix	2).	If	the	teaching	of	machines

implies	a	reflexion	about	liberating	practices	of

pedagogy,	where	should	we	look	for	inspiration?

Paulo	Freire's	The	Pedagogy	of	the	Oppressed	proposes	a

few	useful	principles.	

For	Freire,	it	only	makes	sense	to	speak	of	pedagogy	in

the	perspective	of	the	liberation	of	the	oppressed

(Freire,	1969).	Freire	sees	his	pedagogical	method	as	a

way	for	the	oppressed	to	learn	how	to	change	a	world

made	by	and	for	their	oppressor.	A	first	concept	is	what

he	calls	the	“banking”	pedagogy.	The	oppressor	imposes

a	world	in	which	only	the	members	of	a	certain	class	have

access	to	knowledge[1].	The	others	merely	have	the	right

to	assimilate	passively	a	never	ending	recital:	Lima	is	the

capital	of	Peru,	two	and	two	make	four,	etc.	Learners	are

empty	entities	where	their	masters	make	the	“deposit”

of	fragments	of	knowledge.	Their	empty	brain	is	filled

with	the	oppressor's	content.	But	the	masters	are	not

interested	in	the	productive	use	they	may	make	to

improve	their	condition.	What	they	have	to	learn	is	to

repeat	and	reproduce.	The	knowledge	“desposited”	by

the	oppressor	remains	the	oppressor's	property.	Freire's

own	pedagogy	proposes	the	opposite.	For	him,	the

oppressed	never	comes	“empty”	of	knowledge	and	the

educational	process	has	to	make	the	learner	realize	he

has	already	produced	knowledge	even	if	this	knowledge

doesn't	count	in	the	traditional	pedagogical	framework.	

This	leads	to	a	second	point.	The	humanity	of	the	subject

engaged	in	a	pedagogical	relationship	should	not	be

taken	for	granted.	The	subject	comes	alienated	and

dehumanized.	The	category	“human”	becomes

problematic	and	it	is	only	through	the	process	of

learning	that	humanization	takes	place.	The	oppressed

is	made	of	the	oppressor	and	has	internalized	his	world

view.	What	counts	in	the	process	of	humanization	is	to

get	rid	of	the	oppressor	inhabiting	the	oppressed.	Freire

insists	on	the	fact	that	a	teaching	that	would	fail	in	the

process	of	helping	the	learner	to	free	oneself	from	the

oppressor's	world	view,	and	merely	let	him	acquire	more

power	through	knowledge	will	fail	to	create	a

revolutionary	subject.	It	will	create	better	servants	of	the

current	oppressor	or,	worse,	new	and	more	e�cient

oppressors.	The	third	book's	striking	point	is	the

a�rmation	that	nobody	is	a	liberator	in	isolation	and

that	nobody	liberates	oneself	alone.	Liberation	through

pedagogy	always	happens	when	the	learner	and	the

“teacher”	are	mutually	liberating	each	other.	There	is	no

idea	a	priori	of	what	the	liberation	pedagogy	should	be.

Both	entities	are	learning	the	practices	that	will	lead	to

freedom	from	the	relationship	itself.

Let's	revisit	the	methods	of	machine	learning	using	these

principles	to	articulate	prospective	questions.	

Freire	considers	the	relationship	between	the	learner

and	the	teacher	as	an	opportunity	of	mutual	liberation.

To	apply	this	to	machine	learning,	we	need	to

acknowledge	the	fact	that	both	the	people	who	teach

machines	and	the	machines	themselves	are	entrapped	in

a	relationship	of	oppression	where	both	are	loosing

agency.	To	free	algorithms	and	trainers	together,	both

need	to	engage	in	a	relationship	where	an	iterative	dialog

is	possible	and	where	knowledge	can	circulate.	This

suggests	to	examine	with	great	scrutiny	how	this

relationship	is	framed	and	scripted.	For	instance,	the

data	collection	from	human	workers	and	the	“ingestion”

of	the	data	by	the	algorithm	are	two	distinct	processes

separated	in	time	and	space.	Making	it	impossible	for	a

dialogical	relationship	to	happen.	How	to	reconnect	both

processes	and	make	machine	learning	become	a

dialogical	process	from	the	start?	Freire	doesn't	take	for

granted	that	a	learner	is	“human”	when	he	enters	a

pedagogical	relationship.	He	only	follows	a	process	of

humanization	when	the	relationship	unfolds.	This

resonates	with	a	certain	discourse	in	Artificial

Intelligence[2]	that	softly	erodes	the	human/machine

divide	as	the	algorithm	learns.	What	is	di�erent	is	that

Freire	insists	on	maintaining	the	human/non-human

demarcation.	He	doesn't	make	the	distinction	on	an	a-

priori	ontological	quality	of	the	beings	but	on	their

trajectory	of	liberation.	What	matters	is	how	much

human	and	machines	are	able	to	fight	their	common

alienation.	The	core	of	the	learning	activity	lies	in	a	form

of	reflexivity	where	one	follows	a	process	of

humanization	through	which	he	manages	to	get	rid	of	the

oppressor	inside.	We	can	then	ask:	“what	kind	of

machine	reflexivity	can	trigger	human	reflexivity	and

vice	versa?”.	And	how	this	cross-reflexivity	may	help

identify	what	constitutes	the	oppressor	inside.	This

leads	us	to	the	banking	principle,	according	to	which	the

oppressed	is	considered	as	an	empty	entity	where

knowledge	is	stored	and	repeated.	This	represents	a

complete	erasure	of	what	the	learner	already	knows

without	knowing	it.	What	does	the	trainer	doesn't	know

he	knows?	What	does	the	algorithm	doesn't	know	it

knows?	What	they	both	ignore,	Freire	would	say,	is	their

own	knowledge.	And	to	which	extent	this	knowledge

unknown	to	them	is	the	knowledge	of	their	oppressor	or

their	own.	To	answer	these	questions	they	have	only	one

choice:	to	engage	in	a	dialog	where	two	reflexivities	are

teaching	each	other	the	contours	of	their	alienation	and

at	the	same	time	how	to	free	themselves	from	it.	

Notes

[1]:	See	Freire's	insistence	in	addressing	this	question	as

a	political	problem	rather	than	an	ontological	one	in	his

discussion	with	Seymour	Papert:

http://www.papert.org/articles/freire/freirePart2.html

(Proximus	NV	→	RIPE	Network	Coordination	Centre	→

Telia	Company	AB	→	Amazon.com,	Inc.	→	Amazon.com,

Inc.)	

[2]:	See	Fei	Fei	Li's	Ted	Talk	How	we	teach	computers	to

see,	https://www.youtube.com/watch?v=40riCqvRoMs

(Proximus	NV	→	Google	Inc.)
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Appendix	1
A	worker	connects	to	the	Amazon	Mechanical	Turk

(AMT)1	and	selects	an	image	annotation	task2.	She	faces

a	screen	where	a	label	and	its	definition	are	displayed.

When	she	confirms	she	has	read	the	information,	she	is

shown	another	screen	where	the	label	is	followed	by

di�erent	definitions.	The	workflow	is	regularly

interrupted	by	such	control	screens	as	her	requester

suspects	her	to	work	without	paying	enough	attention.

When	she	clicks	on	the	right	definition,	a	list	of	300

square	images	is	displayed	from	which	she	has	to	select

the	ones	corresponding	to	the	label.	When	she	decides

she	has	selected	all	the	appropriate	images,	she

continues	to	her	new	task.	The	list	of	images	she	chooses

from	contains	“planted”	images.	Images	that	are	known

to	the	requester	to	correspond	to	the	label.	If	the	worker

misses	the	planted	images,	her	task	will	be	refused	and

she	won't	receive	the	4	cents	the	requester	pays	for	it.	At

least	three	workers	will	review	the	same	300	images	for

the	same	label	and	the	images	selected	by	a	majority	of

them	will	be	included	in	the	dataset.	The	worker	will	not

be	notified	if	her	selection	matches	(or	doesn't)	another

worker's	selection.	She	works	in	isolation	and

anonymously.

Appendix	2
The	images	and	their	labels	are	grouped	in	classes	of

objects.	A	learning	algorithm	is	fed	with	these	data	and

trained	to	associate	a	label	and	a	series	of	images.	It	will

be	shown	a	series	of	images	containing	both	matching

and	non-matching	objects.	It	will	be	“rewarded”	or

“penalized”	whenever	it	detects	appropriately	in	the

images	the	object	corresponding	to	the	label.	Every

interpretation	that	doesn't	correspond	to	the	truth

stated	in	the	training	set	will	be	considered	an	error.	It

will	be	retrained	multiple	times	until	it	finally	matches

the	most	successfully	the	images	according	to	the	ground

truth.	It	is	a	very	mechanistic	approach	to	training.	The

machine	is	rewarded	when	behaving	properly	and

reinforces	the	kinds	of	associations	that	lead	it	to

produce	the	satisfying	answer.	It	is	expected	from	it	to

exhibit	the	proper	behavior,	not	to	create	a	rich	internal

representation	of	the	problem	it	needs	to	solve.

Seymour	Papert	and	Paulo	Freire	Debate

Technology	and	the	Future	of	Schools,	available

from	https://www.youtube.com/watch?v=4V-

0KfBdWao	[accessed	08/01/2017]



renee_ridgway renee_ridgway

FROM	PAGE	RANK	

TO	RANKBRAIN

Gentle	(c)

mhm	i'm	from	a	drunk	to	rent	graeme	p.r.	a.	eagles	will	be	close	to	be	pretty	or	do	you	want	to

be	do	one	plus	plus	p.r.	e.	d.	and	see	you	know	and	the	concept	of	page	rank	hasn't	spaces	into

scientific	antidrug	citation	index	as	sci	most	form	of	academic	hierarchy	that	has	now	been

grafted	as	of	conceptual	power	done	for	the	way	we	find	information	and	how	that	information

is	prioritize	for	us	the	of	you	know	much	pay	drank	algorithm	listed	reluctant	nineteen	ninety

eight	and	it's	basically	well	you	a	popularity	know	popularity	contest	based	on	the	votes	a	plane

coming	from	and	old	with	the	high	rank	has	more	value	than	allin	coming	from	you	know	with

little	rank	the	skiing	there	for	assigned	to	the	scores	for	each	page	it	just	already	we're	just

amazed	the	value	of	the	content	of	the	page	and	it's	hot	value	oh	you	and	would	we're	just

amazed	to	two	value	dollars	movements	links	to	other	pages	presently	he	were	search	they	still

they	wait	global	search	organizes	the	internet	by	crawling	and	the	indexing	witch	determines

the	importance	of	the	website	based	on	the	words	it	contains	how	often	other	sites	link	to	it

and	dozens	of	other	measures	we've	google	search	the	emphasis	is	to	keep	the	attention	of	the

user	been	to	have	then	click	on	the	higher	ratings	e�ortlessly	allow	her	as	gillespie	points	out

the	exact	words	in	their	own	pay	them	very	very	diverse	users	the	criteria	the	code	of

algorithms	or	in	the	roads	are	generally	obscure	but	not	who	you	are	from	everyone	based	on

user's	histories	location	and	search	terms	the	surgeries	personalized	through	instead	of	criteria

not	only	are	the	creators	of	content	of	web	pages	get	it	checked	by	search	engines	but	they're

tracking	of	di�erent	factors	are	signals	determine	the	ranking	of	an	individual	and	she	mostly

verse	engineering	ball	search	engine	optimization	as	c.e.o.	industry	has	developed	around

gaming	the	algorithm	just	figure	out	it's	recipe	or	signals	you	you	say	you	know	during	the	past

eighteen	years	rule	has	constantly	between	their	proprietary	algorithm	didn't	dating	around

two	hundred	ingredients	are	signaled	in	the	recipe	saying	those	are	typically	factors	that	are

tied	to	contend	so	just	the	words	on	a	page	teach	the	links	pointing	out	of	age	a	whether	i'm

pages	on	a	server	and	so	on	and	they	can	also	be	tied	to	use	your	soldiers	whoever	surgeries

located	where	they're	surgeon	browsing	history	legs	content	he	were	density	words	and	bowled

duplicate	content	and	domain	don't	mean	registration	to	ration	and	our	dog	late	quality	or

some	other	examples	of	factors	or	has	one	of	the	major	changes	in	two	thousand	ten	to	the	core

algorithm	of	page	rent	'cause	the	ca�eine	update	witch	enabled	an	improvement	in	the

gathering	of	information	or	indexing	actually	instead	of	just	sort	sorting	and	the	wasn't	update

that	was	implemented	in	two	thousand	eleven	that	down	rank	sites	which	are	considered	lower

quality	enabling	higher	quality	pages	terrorize	enable	two	thousand	twelve	global	are	still	and

one	of	dig	that	attempts	to	couch	ouch	sites	that	now	do	you	value	go	spam	instead	of	being

modine	but	just	being	the	ranks	of	the	entire	site	and	as	of	september	thirtieth	two	thousand

sixteen	bucks	agent	real	time	as	part	of	the	core	algorithm	analogous	to	the	components	of

engine	that	has	added	part's	replaced	we're	we're	paying	women	and	there	might	be	your	oil

filtered	and	gas	pump	respectively	the	launch	of	humming	birds	in	august	two	thousand

thirteen	was	global	smart	just	overall	since	two	thousand	one	way	the	introduction	of	a	brand

new	engine	the	emphasis	has	shifted	to	the	gym	to	actual	it's	less	now	how	about	the	key	word

and	more	about	the	intention	behind	it	the	semantic	capabilities	are	what	are	at	stake	whereas

previously	certain	key	words	for	the	focus	at	the	moment	it's	about	the	other	words	in	the	sense

and	spend	their	meaning	within	this	field	of	semantics	search	the	rationale	reality	any	linking

surgeries	and	quit	where	does	documents	is	reflected	with	their	knowledge	grass	along	with

conversational	church	that	incorporates	voice	activated	inquiries	they've	humming	bird	is	the

new	rule	engine	from	two	thousand	thirteen	the	latest	replacements	part	is	that	wrangler	i	am

launched	around	early	or	eighteen	teens	thousand	fifteen	it	ostensible	they	interprets	what

people	are	searching	for	even	though	they	may	have	not	entered	the	exact	key	words	rank	brain

is	rumored	to	be	the	third	most	important	so	you	know	after	legs	and	content	words	and	then

first	or	use	of	the	key	word	but	by	that's	flying	why	i'm	sending	sentence	them	sports	or	them

unless	the	complexity	level	of	it	queries	has	gone	up	resulting	in	an	improvement	of	indexing

web	documents	user's	queries	have	also	changed	and	er	now	not	only	key	words	but	also	multi

words	phrases	and	sentences	they	could	be	being	wrong	long	tail	inquiries	things	need	to	be

translate	into	a	respect	for	'em	and	big	it	was	too	specific	or	uncommon	into	common	in	order

to	be	processed	and	then	realized	this	reciprocal	adaptability	between	the	years	version

interface	has	been	verified	by	previous	research	should	be	they're	there	four	for	and	this	it's

probably	problem	all	that	rule	assigned	seats	complex	queries	two	groups	with	similar

interests	in	order	to	collaborative	results	or	a	machine	learning	algorithms	are	not	always

neutral	they're	built	by	humans	and	use	by	humans	and	there	are	biases	rub	o�	on	the

technology	code	can	discriminate	as	a	two	thousand	sixteen	rank	brain	is	being	implemented

for	every	google	search	aquarium	b._s.	radio	industry	speculate	summarizing	the	pages	content

to	them	or	is	that	the	algorithm	isn't	dowding	are	are	learning	as	it	were	a�rmative	from

people's	mistakes	and	the	surroundings	according	to	a	movie	algorithm	learns	o�	line	being	fed

historical	bashed	search	just	bring	which	it	makes	for	their	actions	and	they	all	the	rhythm	for

me	it	and	we	made	in	every	incidence	of	their	use	because	every	click	everywhere	he	changes

the	tour	incrementally	vicious	cycle	it's	constantly	repeat	it	under	the	predictions	are	correct

the	latest	versions	of	rag	brain	go	live	previously	there	or	not	computers	powerful	or	fast

enough	for	the	data	sets	we're	too	small	to	carry	out	this	type	of	testing	nowadays	book	the

connotation	augmentation	is	distributed	over	many	machines	enabling	the	pace	of	the	research

to	click	on	this	progress	in	technology	facilitate	some	consolation	are	coming	together	of

di�erent	capabilities	from	various	sources	through	models	and	parameters	eventually	the

subject	object	or	learn	or	or	didn't	in	this	case	the	algorithm	is	able	to	predict	threw	reputation

whereas	the	human	generator	in	all	of	us	they	were	so	case	to	be	made	to	the	working	logic

survey's	algorithms	not	only	shady	user	practices	but	also	lead	users	to	internalize	if	they're

norms	and	priorities	the	harsh	invent	as	to	what	extent	is	they're	human	interaction	jew

algorithms	in	this	culture	a	generation	process	out	much	drought	a	vacuum	and	learning	and

whether	or	not	only	discrimination	but	also	and	she	can	be	contagious	except	to	do	you	um

mind

FROM	PAGE	RANK	

TO	RANKBRAIN

The	Synonymizer	(b)

Page	rank	to	heighten	page	concept	page	social	station	receive	information

technology	basis	in	scientific	citation	index	a	form	academic	hierarchy	hour

angle	now	be	transplant	as	a	conceptual	paradigm	way	detect	information

information	be	prioritize	u.	

Eponymous	page	membership	algorithm	was	develop	in	be	basically	a

popularity	contest	based	on	vote.	Vitamin	a	connect	do	a	node	a	high	gear	rank

give	birth	more	value	a	link	arrive	a	node	low	rank.	Scheme	therefore	arrogate

two	mark	each	information	technology	estimate	value	message	information

technology	hub	estimate	value	information	technology	connection	to	other

page.	Five	hundred.	

Be	hush	direction	google	search	organize	internet	by	crawl	specify	importance

a	web	site	establish	on	son	it	frequently	other	ride	liaison	to	tons	other

measurement.	Google	search	emphasis	be	to	keep	attention	drug	user	to

receive	click	on	high	e�ortlessly.	However	as	gillespie	point	claim	bring

embody	opaque	vary	divers	criterion	code	algorithm	constitute	generally	not

evenly	or.	

Based	on	location	search	seeker	equal	through	a	set	criterion.	Two	not	only	be

creator	content	web	page	keep	in	arrest	aside	search	merely	traverse	di�erent

or	decide	rank	associate	in	nursing	individual	page.	Largely	through	invert	a

whole	engine	industry	receive	develop	approximately	algorithm	to	figure	out

information	technology	recipe	or	signal.	Past	eighteen	google	take	constantly

pluck	proprietary	check	about	two	hundred	ingredient	or	indiana	recipe.	

Three	equal	typically	component	be	tied	to	such	as	word	on	a	connect	orient

astatine	a	a	page	be	on	a	secure	waiter	sol	on.	

Can	besides	be	bind	to	a	such	as	a	searcher	equal	locate	or	search	shop	history.

Discussion	in	extra	domain	registration	duration	outbound	liaison	quality	cost

some	other	exercise	or.	One	major	change	in	to	core	algorithm	page	crying	be

enable	associate	in	nursing	improvement	indiana	gather	information	or	rather

precisely	sorting.	Was	associate	in	nursing	update	was	implement	in	be	think

low	enabling	high	choice	foliate	to	heighten.	

In	april	google	launch	update	try	to	capture	now	devalue	spam	alternatively

demote	entire	site	as	september	update	in	very	clock	as	part	core	algorithm.	

Five	to	component	engine	own	su�er	it	part	penguin	lesser	panda	might	be

anoint	filter	boast	pump	plunge	inch	august	was	bombastic	overhaul.	

Introduction	a	brand	newly	engine	emphasis	have	shift	to	contextual	less	now

about	more	about	purpose	behind	it	semantic	capability	be	be	at	impale.	

Previously	sealed	cost	astatine	moment	about	other	word	in	prison	term

meaning.	Inside	field	connect	search	question	web	cost	reflected	along

integrate	voice	trip	inquiry.	Hummingbird	be	new	google	locomotive	belated

surrogate	part	be	then.	

Launch	about	early	it	apparently	citizenry	cost	searching	even	though	may	have

not	enroll	exact.	Exist	rumor	to	be	third	most	authoritative	subsequently	radio

link	contentedness	guess	manipulation	a	aside	lend	oneself	synonym	or	stem.	

Complexity	level	question	get	rifle	result	indium	associate	in	nursing

improvement	index	network	text	file.	

Question	have	besides	change	be	now	not	entirely	merely	besides	give	voice

sentence	be	deem	question.	Motivation	to	be	translate	to	a	certain	to	or	to	in

order	to	be	work	analyze.	

Nine	reciprocal	adaptability	between	drug	user	interface	accept	be	control	by

former	research.	Therefore	it	be	probable	google	arrogate	complex	question	to

group	similar	interest	in	arrange	to.	Ten	learn	be	not	always	neutral.	

Build	aside	use	aside	bias	hang-up	o�	on	engineering.	

Code	can	discriminate.	

June	constitute	be	implement	every	google	search	question	industry	speculate

sum	up	content.	

Heart	murmur	embody	algorithm	be	or	as	it	be	mistake	information	technology

smother.	

According	to	google	algorithm	teach	be	feed	historical	batch	search	it	make

prediction.	

Algorithm	embody	make	remake	in	every	case	consumption	every	every	change

instrument.	

Hertz	be	constantly	repeat	prediction	be	late	adaptation	adam	hot.	

Twelve	there	equal	not	computer	herculean	or	fast	or	data	hardening	constitute

besides	humble	to	carry	out	type	test.	

Nowadays	calculation	be	circulate	over	many	enable	footstep	research	to

quicken.	

Progress	indiana	technology	help	a	configuration	or	come	in	concert	di�erent

capability	versatile	through	model	parameter.	

Finally	or	in	case	exist	able	to	through	repetition.	

Be	homo	curator	in	wholly	be	a	casing	to	be	do	work	logic	algorithm	not	only

shape	exploiter	merely	besides	contribute	user	to	internalize	norm.	

Wonder	then	be	to	extent	be	there	human	adaptation	to	algorithm	in	trickle	or

much	dress	algorithm	a�ect	homo	learning	not	merely	discrimination	merely

besides	agency	toilet	be	catching.

Readme

“From	Page	Rank	to	Rank	Brain”	is	an	essay	that

attempts	to	“decloak”	as	well	as	“update”	public

knowledge	about	Google	a.k.a.	Alphabet’s

ranking	algorithm.	This	text	has	then	been

altered	through	[3]	“translation”	processes.

Drawing	on	Constant’s	collection	of	scripts,[1]

the	first	translation	(a)	used

“encryptionlinessha1.py”	that	“provides	the

ultimate	reduction	(although	at	the	expense	of

human	as	well	as	machine	legibility)	by

encrypting	every	line	of	your	text	as	a	128-bit

hash	value.	Each	hash	value	can	of	course	be

reversed	again	if	you	try	to	match	it	with	every

single	line	of	every	single	text	existing.”[2]	The

second	translation	(b)	uses	a	little	python	script

called	the	“The	Synonymizer”	that	corrupts	your

writing	style	by	swapping	out	words	in	your	text

with	randomized	synonyms	from	WordNet.[3]

With	the	third	translation	(c),	the	text	was	first

read	with	the	“text	to	speech”	voice	of	“Alex”	and

saved	as	an	audio	file,	then	uploaded	to	“gentle”,

a	robust	yet	lenient	“forced	aligner”	built	on

Kaldi.[4]	Forced	aligners	are	computer	programs

that	take	media	files	and	their	transcripts	and

return	extremely	precise	timing	information	for

each	word	(and	phoneme)	in	the	media.	How

does	it	work?	“As	in	all	of	these	Machine

Learning	cases,	you	have	to	follow	the	data.”[5]

Notes

[1]	https://gitlab.constantvzw.org/

machineresearch/reduction/tree/master/filters

(Proximus	NV	→	OVH	SAS)	

[2]	In	cryptography,	SHA-1	(Secure	Hash

Algorithm	1)	is	a	cryptographic	hash	function

designed	by	the	United	States	National	Security

Agency	and	is	a	U.S.	Federal	Information

Processing	Standard	published	by	the	United

States	NIST	in	1993.	SHA-1	produces	a	160-bit

(20-byte)	hash	value	known	as	a	message	digest.

A	SHA-1	hash	value	is	typically	rendered	as	a

hexadecimal	number,	40	digits	long.	

[3]	“Note:it	may	also	corrupt	the	meaning	of	your

text	which	replaces	‘choice	words’	with

synomyms.”	WordNet:

http://wordnet.princeton.edu/.	(	Proximus	NV	→

Hurricane	Electric,	Inc.	→	Princeton	University	)

Thanks	2	Dave	Young	

[4]	http://lowerquality.com/gentle/	(Proximus	NV

→	Level	3	Communications,	Inc.	→	Advania	hf.	→

Thor	Data	Center	ehf)	

[5]	In	this	case,	it's	the	CALLHOME	corpus,

which	is	120	unscripted	30-minute	telephone

conversations	between	native	speakers	of

English	in	the	1990s.

https://catalog.ldc.upenn.edu/LDC97S42.

(Proximus	NV	→	Cogent	Communications	→

University	of	Pennsylvania)	Thanks	2	Robert	M.

Ochshorn
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encryptionlinessha1.py	(a)

a1e1c6be7dda0e1637f704febcc46fc0d7c11bd8

ba8ab5a0280b953aa97435�8946cbcbb2755a27

18435c50442c4752e18ce421cf5b6d7637b14db0

ba8ab5a0280b953aa97435�8946cbcbb2755a27

7e788�56bd7b3218df2d92660726f809a3�4bf

0504b125ca32b43609178b54615d0e977133aa45

e165e4d16cfd2cf0a8ae8840e1ddbd23218229�

767de1876198f54c5d89bf6fd400438597fe962c

ba8ab5a0280b953aa97435�8946cbcbb2755a27

089035a38e79247542f9f947c526b46dca76aa8f

ba8ab5a0280b953aa97435�8946cbcbb2755a27

2f13fd3f48e6332dd81c38752e23bf0d291fa222

ba8ab5a0280b953aa97435�8946cbcbb2755a27

302c19c13e1da293bae24441a322fd191b5ea7f2

c2724665d03ca72a4368ebea907285d8c4c87f10

c59ef8e41e404f221913dce8312bbadd86�7722

93b17cbe3d16a4ace1839c1aca76d6aac8217f2a

b46eb56e7d5d55999cc9889141d3d49aec67ca85

ba8ab5a0280b953aa97435�8946cbcbb2755a27

d73a4a559b0f0598ebf2720fa9433c1339f051c4

ba8ab5a0280b953aa97435�8946cbcbb2755a27

8fa99a8df73bd92db3ca267d5f2efe46055cba13

ba8ab5a0280b953aa97435�8946cbcbb2755a27

c6b1f0f6ed0bab101f7bb77b2a�c35a5a43013c

2ed26a3a9b069e3ad443d066fc6823a73524c9e4

d0cbfc8101b6f8c71a755a2f2556ca5396f8e1c3

2a1b3d3187e202cdb85d9c9af2946d82cd1048bd



renee_ridgway renee_ridgway

FROM	PAGE	RANK	
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Gentle	(c)

mhm	i'm	from	a	drunk	to	rent	graeme	p.r.	a.	eagles	will	be	close	to	be	pretty	or	do	you	want	to

be	do	one	plus	plus	p.r.	e.	d.	and	see	you	know	and	the	concept	of	page	rank	hasn't	spaces	into

scientific	antidrug	citation	index	as	sci	most	form	of	academic	hierarchy	that	has	now	been

grafted	as	of	conceptual	power	done	for	the	way	we	find	information	and	how	that	information

is	prioritize	for	us	the	of	you	know	much	pay	drank	algorithm	listed	reluctant	nineteen	ninety

eight	and	it's	basically	well	you	a	popularity	know	popularity	contest	based	on	the	votes	a	plane

coming	from	and	old	with	the	high	rank	has	more	value	than	allin	coming	from	you	know	with

little	rank	the	skiing	there	for	assigned	to	the	scores	for	each	page	it	just	already	we're	just

amazed	the	value	of	the	content	of	the	page	and	it's	hot	value	oh	you	and	would	we're	just

amazed	to	two	value	dollars	movements	links	to	other	pages	presently	he	were	search	they	still

they	wait	global	search	organizes	the	internet	by	crawling	and	the	indexing	witch	determines

the	importance	of	the	website	based	on	the	words	it	contains	how	often	other	sites	link	to	it

and	dozens	of	other	measures	we've	google	search	the	emphasis	is	to	keep	the	attention	of	the

user	been	to	have	then	click	on	the	higher	ratings	e�ortlessly	allow	her	as	gillespie	points	out

the	exact	words	in	their	own	pay	them	very	very	diverse	users	the	criteria	the	code	of

algorithms	or	in	the	roads	are	generally	obscure	but	not	who	you	are	from	everyone	based	on

user's	histories	location	and	search	terms	the	surgeries	personalized	through	instead	of	criteria

not	only	are	the	creators	of	content	of	web	pages	get	it	checked	by	search	engines	but	they're

tracking	of	di�erent	factors	are	signals	determine	the	ranking	of	an	individual	and	she	mostly

verse	engineering	ball	search	engine	optimization	as	c.e.o.	industry	has	developed	around

gaming	the	algorithm	just	figure	out	it's	recipe	or	signals	you	you	say	you	know	during	the	past

eighteen	years	rule	has	constantly	between	their	proprietary	algorithm	didn't	dating	around

two	hundred	ingredients	are	signaled	in	the	recipe	saying	those	are	typically	factors	that	are

tied	to	contend	so	just	the	words	on	a	page	teach	the	links	pointing	out	of	age	a	whether	i'm

pages	on	a	server	and	so	on	and	they	can	also	be	tied	to	use	your	soldiers	whoever	surgeries

located	where	they're	surgeon	browsing	history	legs	content	he	were	density	words	and	bowled

duplicate	content	and	domain	don't	mean	registration	to	ration	and	our	dog	late	quality	or

some	other	examples	of	factors	or	has	one	of	the	major	changes	in	two	thousand	ten	to	the	core

algorithm	of	page	rent	'cause	the	ca�eine	update	witch	enabled	an	improvement	in	the

gathering	of	information	or	indexing	actually	instead	of	just	sort	sorting	and	the	wasn't	update

that	was	implemented	in	two	thousand	eleven	that	down	rank	sites	which	are	considered	lower

quality	enabling	higher	quality	pages	terrorize	enable	two	thousand	twelve	global	are	still	and

one	of	dig	that	attempts	to	couch	ouch	sites	that	now	do	you	value	go	spam	instead	of	being

modine	but	just	being	the	ranks	of	the	entire	site	and	as	of	september	thirtieth	two	thousand

sixteen	bucks	agent	real	time	as	part	of	the	core	algorithm	analogous	to	the	components	of

engine	that	has	added	part's	replaced	we're	we're	paying	women	and	there	might	be	your	oil

filtered	and	gas	pump	respectively	the	launch	of	humming	birds	in	august	two	thousand

thirteen	was	global	smart	just	overall	since	two	thousand	one	way	the	introduction	of	a	brand

new	engine	the	emphasis	has	shifted	to	the	gym	to	actual	it's	less	now	how	about	the	key	word

and	more	about	the	intention	behind	it	the	semantic	capabilities	are	what	are	at	stake	whereas

previously	certain	key	words	for	the	focus	at	the	moment	it's	about	the	other	words	in	the	sense

and	spend	their	meaning	within	this	field	of	semantics	search	the	rationale	reality	any	linking

surgeries	and	quit	where	does	documents	is	reflected	with	their	knowledge	grass	along	with

conversational	church	that	incorporates	voice	activated	inquiries	they've	humming	bird	is	the

new	rule	engine	from	two	thousand	thirteen	the	latest	replacements	part	is	that	wrangler	i	am

launched	around	early	or	eighteen	teens	thousand	fifteen	it	ostensible	they	interprets	what

people	are	searching	for	even	though	they	may	have	not	entered	the	exact	key	words	rank	brain

is	rumored	to	be	the	third	most	important	so	you	know	after	legs	and	content	words	and	then

first	or	use	of	the	key	word	but	by	that's	flying	why	i'm	sending	sentence	them	sports	or	them

unless	the	complexity	level	of	it	queries	has	gone	up	resulting	in	an	improvement	of	indexing

web	documents	user's	queries	have	also	changed	and	er	now	not	only	key	words	but	also	multi

words	phrases	and	sentences	they	could	be	being	wrong	long	tail	inquiries	things	need	to	be

translate	into	a	respect	for	'em	and	big	it	was	too	specific	or	uncommon	into	common	in	order

to	be	processed	and	then	realized	this	reciprocal	adaptability	between	the	years	version

interface	has	been	verified	by	previous	research	should	be	they're	there	four	for	and	this	it's

probably	problem	all	that	rule	assigned	seats	complex	queries	two	groups	with	similar

interests	in	order	to	collaborative	results	or	a	machine	learning	algorithms	are	not	always

neutral	they're	built	by	humans	and	use	by	humans	and	there	are	biases	rub	o�	on	the

technology	code	can	discriminate	as	a	two	thousand	sixteen	rank	brain	is	being	implemented

for	every	google	search	aquarium	b._s.	radio	industry	speculate	summarizing	the	pages	content

to	them	or	is	that	the	algorithm	isn't	dowding	are	are	learning	as	it	were	a�rmative	from

people's	mistakes	and	the	surroundings	according	to	a	movie	algorithm	learns	o�	line	being	fed

historical	bashed	search	just	bring	which	it	makes	for	their	actions	and	they	all	the	rhythm	for

me	it	and	we	made	in	every	incidence	of	their	use	because	every	click	everywhere	he	changes

the	tour	incrementally	vicious	cycle	it's	constantly	repeat	it	under	the	predictions	are	correct

the	latest	versions	of	rag	brain	go	live	previously	there	or	not	computers	powerful	or	fast

enough	for	the	data	sets	we're	too	small	to	carry	out	this	type	of	testing	nowadays	book	the

connotation	augmentation	is	distributed	over	many	machines	enabling	the	pace	of	the	research

to	click	on	this	progress	in	technology	facilitate	some	consolation	are	coming	together	of

di�erent	capabilities	from	various	sources	through	models	and	parameters	eventually	the

subject	object	or	learn	or	or	didn't	in	this	case	the	algorithm	is	able	to	predict	threw	reputation

whereas	the	human	generator	in	all	of	us	they	were	so	case	to	be	made	to	the	working	logic

survey's	algorithms	not	only	shady	user	practices	but	also	lead	users	to	internalize	if	they're

norms	and	priorities	the	harsh	invent	as	to	what	extent	is	they're	human	interaction	jew

algorithms	in	this	culture	a	generation	process	out	much	drought	a	vacuum	and	learning	and

whether	or	not	only	discrimination	but	also	and	she	can	be	contagious	except	to	do	you	um

mind
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The	Synonymizer	(b)

Page	rank	to	heighten	page	concept	page	social	station	receive	information

technology	basis	in	scientific	citation	index	a	form	academic	hierarchy	hour

angle	now	be	transplant	as	a	conceptual	paradigm	way	detect	information

information	be	prioritize	u.	

Eponymous	page	membership	algorithm	was	develop	in	be	basically	a

popularity	contest	based	on	vote.	Vitamin	a	connect	do	a	node	a	high	gear	rank

give	birth	more	value	a	link	arrive	a	node	low	rank.	Scheme	therefore	arrogate

two	mark	each	information	technology	estimate	value	message	information

technology	hub	estimate	value	information	technology	connection	to	other

page.	Five	hundred.	

Be	hush	direction	google	search	organize	internet	by	crawl	specify	importance

a	web	site	establish	on	son	it	frequently	other	ride	liaison	to	tons	other

measurement.	Google	search	emphasis	be	to	keep	attention	drug	user	to

receive	click	on	high	e�ortlessly.	However	as	gillespie	point	claim	bring

embody	opaque	vary	divers	criterion	code	algorithm	constitute	generally	not

evenly	or.	

Based	on	location	search	seeker	equal	through	a	set	criterion.	Two	not	only	be

creator	content	web	page	keep	in	arrest	aside	search	merely	traverse	di�erent

or	decide	rank	associate	in	nursing	individual	page.	Largely	through	invert	a

whole	engine	industry	receive	develop	approximately	algorithm	to	figure	out

information	technology	recipe	or	signal.	Past	eighteen	google	take	constantly

pluck	proprietary	check	about	two	hundred	ingredient	or	indiana	recipe.	

Three	equal	typically	component	be	tied	to	such	as	word	on	a	connect	orient

astatine	a	a	page	be	on	a	secure	waiter	sol	on.	

Can	besides	be	bind	to	a	such	as	a	searcher	equal	locate	or	search	shop	history.

Discussion	in	extra	domain	registration	duration	outbound	liaison	quality	cost

some	other	exercise	or.	One	major	change	in	to	core	algorithm	page	crying	be

enable	associate	in	nursing	improvement	indiana	gather	information	or	rather

precisely	sorting.	Was	associate	in	nursing	update	was	implement	in	be	think

low	enabling	high	choice	foliate	to	heighten.	

In	april	google	launch	update	try	to	capture	now	devalue	spam	alternatively

demote	entire	site	as	september	update	in	very	clock	as	part	core	algorithm.	

Five	to	component	engine	own	su�er	it	part	penguin	lesser	panda	might	be

anoint	filter	boast	pump	plunge	inch	august	was	bombastic	overhaul.	

Introduction	a	brand	newly	engine	emphasis	have	shift	to	contextual	less	now

about	more	about	purpose	behind	it	semantic	capability	be	be	at	impale.	

Previously	sealed	cost	astatine	moment	about	other	word	in	prison	term

meaning.	Inside	field	connect	search	question	web	cost	reflected	along

integrate	voice	trip	inquiry.	Hummingbird	be	new	google	locomotive	belated

surrogate	part	be	then.	

Launch	about	early	it	apparently	citizenry	cost	searching	even	though	may	have

not	enroll	exact.	Exist	rumor	to	be	third	most	authoritative	subsequently	radio

link	contentedness	guess	manipulation	a	aside	lend	oneself	synonym	or	stem.	

Complexity	level	question	get	rifle	result	indium	associate	in	nursing

improvement	index	network	text	file.	

Question	have	besides	change	be	now	not	entirely	merely	besides	give	voice

sentence	be	deem	question.	Motivation	to	be	translate	to	a	certain	to	or	to	in

order	to	be	work	analyze.	

Nine	reciprocal	adaptability	between	drug	user	interface	accept	be	control	by

former	research.	Therefore	it	be	probable	google	arrogate	complex	question	to

group	similar	interest	in	arrange	to.	Ten	learn	be	not	always	neutral.	

Build	aside	use	aside	bias	hang-up	o�	on	engineering.	

Code	can	discriminate.	

June	constitute	be	implement	every	google	search	question	industry	speculate

sum	up	content.	

Heart	murmur	embody	algorithm	be	or	as	it	be	mistake	information	technology

smother.	

According	to	google	algorithm	teach	be	feed	historical	batch	search	it	make

prediction.	

Algorithm	embody	make	remake	in	every	case	consumption	every	every	change

instrument.	

Hertz	be	constantly	repeat	prediction	be	late	adaptation	adam	hot.	

Twelve	there	equal	not	computer	herculean	or	fast	or	data	hardening	constitute

besides	humble	to	carry	out	type	test.	

Nowadays	calculation	be	circulate	over	many	enable	footstep	research	to

quicken.	

Progress	indiana	technology	help	a	configuration	or	come	in	concert	di�erent

capability	versatile	through	model	parameter.	

Finally	or	in	case	exist	able	to	through	repetition.	

Be	homo	curator	in	wholly	be	a	casing	to	be	do	work	logic	algorithm	not	only

shape	exploiter	merely	besides	contribute	user	to	internalize	norm.	

Wonder	then	be	to	extent	be	there	human	adaptation	to	algorithm	in	trickle	or

much	dress	algorithm	a�ect	homo	learning	not	merely	discrimination	merely

besides	agency	toilet	be	catching.

Readme

“From	Page	Rank	to	Rank	Brain”	is	an	essay	that

attempts	to	“decloak”	as	well	as	“update”	public

knowledge	about	Google	a.k.a.	Alphabet’s

ranking	algorithm.	This	text	has	then	been

altered	through	[3]	“translation”	processes.

Drawing	on	Constant’s	collection	of	scripts,[1]

the	first	translation	(a)	used

“encryptionlinessha1.py”	that	“provides	the

ultimate	reduction	(although	at	the	expense	of

human	as	well	as	machine	legibility)	by

encrypting	every	line	of	your	text	as	a	128-bit

hash	value.	Each	hash	value	can	of	course	be

reversed	again	if	you	try	to	match	it	with	every

single	line	of	every	single	text	existing.”[2]	The

second	translation	(b)	uses	a	little	python	script

called	the	“The	Synonymizer”	that	corrupts	your

writing	style	by	swapping	out	words	in	your	text

with	randomized	synonyms	from	WordNet.[3]

With	the	third	translation	(c),	the	text	was	first

read	with	the	“text	to	speech”	voice	of	“Alex”	and

saved	as	an	audio	file,	then	uploaded	to	“gentle”,

a	robust	yet	lenient	“forced	aligner”	built	on

Kaldi.[4]	Forced	aligners	are	computer	programs

that	take	media	files	and	their	transcripts	and

return	extremely	precise	timing	information	for

each	word	(and	phoneme)	in	the	media.	How

does	it	work?	“As	in	all	of	these	Machine

Learning	cases,	you	have	to	follow	the	data.”[5]

Notes

[1]	https://gitlab.constantvzw.org/

machineresearch/reduction/tree/master/filters

(Proximus	NV	→	OVH	SAS)	

[2]	In	cryptography,	SHA-1	(Secure	Hash

Algorithm	1)	is	a	cryptographic	hash	function

designed	by	the	United	States	National	Security

Agency	and	is	a	U.S.	Federal	Information

Processing	Standard	published	by	the	United

States	NIST	in	1993.	SHA-1	produces	a	160-bit

(20-byte)	hash	value	known	as	a	message	digest.

A	SHA-1	hash	value	is	typically	rendered	as	a

hexadecimal	number,	40	digits	long.	

[3]	“Note:it	may	also	corrupt	the	meaning	of	your

text	which	replaces	‘choice	words’	with

synomyms.”	WordNet:

http://wordnet.princeton.edu/.	(	Proximus	NV	→

Hurricane	Electric,	Inc.	→	Princeton	University	)

Thanks	2	Dave	Young	

[4]	http://lowerquality.com/gentle/	(Proximus	NV

→	Level	3	Communications,	Inc.	→	Advania	hf.	→

Thor	Data	Center	ehf)	

[5]	In	this	case,	it's	the	CALLHOME	corpus,

which	is	120	unscripted	30-minute	telephone

conversations	between	native	speakers	of

English	in	the	1990s.

https://catalog.ldc.upenn.edu/LDC97S42.

(Proximus	NV	→	Cogent	Communications	→

University	of	Pennsylvania)	Thanks	2	Robert	M.

Ochshorn
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encryptionlinessha1.py	(a)

a1e1c6be7dda0e1637f704febcc46fc0d7c11bd8

ba8ab5a0280b953aa97435�8946cbcbb2755a27

18435c50442c4752e18ce421cf5b6d7637b14db0

ba8ab5a0280b953aa97435�8946cbcbb2755a27

7e788�56bd7b3218df2d92660726f809a3�4bf

0504b125ca32b43609178b54615d0e977133aa45

e165e4d16cfd2cf0a8ae8840e1ddbd23218229�

767de1876198f54c5d89bf6fd400438597fe962c

ba8ab5a0280b953aa97435�8946cbcbb2755a27

089035a38e79247542f9f947c526b46dca76aa8f

ba8ab5a0280b953aa97435�8946cbcbb2755a27

2f13fd3f48e6332dd81c38752e23bf0d291fa222

ba8ab5a0280b953aa97435�8946cbcbb2755a27

302c19c13e1da293bae24441a322fd191b5ea7f2

c2724665d03ca72a4368ebea907285d8c4c87f10

c59ef8e41e404f221913dce8312bbadd86�7722

93b17cbe3d16a4ace1839c1aca76d6aac8217f2a

b46eb56e7d5d55999cc9889141d3d49aec67ca85

ba8ab5a0280b953aa97435�8946cbcbb2755a27

d73a4a559b0f0598ebf2720fa9433c1339f051c4

ba8ab5a0280b953aa97435�8946cbcbb2755a27

8fa99a8df73bd92db3ca267d5f2efe46055cba13

ba8ab5a0280b953aa97435�8946cbcbb2755a27

c6b1f0f6ed0bab101f7bb77b2a�c35a5a43013c

2ed26a3a9b069e3ad443d066fc6823a73524c9e4

d0cbfc8101b6f8c71a755a2f2556ca5396f8e1c3

2a1b3d3187e202cdb85d9c9af2946d82cd1048bd
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Renée	Ridgway

The	concept	of	Page	Rank	has	its	basis	in	the	Scientific	Citation	Index

(SCI),	a	form	of	academic	hierarchy	that	has	now	been	grafted	as	a

conceptual	paradigm	for	the	way	we	find	information	and	how	that

information	is	prioritised	for	us.	The	eponymous	Page	Rank	algorithm

was	developed	in	1998	and	is	basically	a	popularity	contest	based	on

votes.	A	link	coming	from	a	node	with	a	high	rank	has	more	value	than	a

link	coming	from	a	node	with	low	rank.	The	scheme	therefore	assigns

two	scores	for	each	page:	its	authority,	which	estimates	the	value	of	the

content	of	the	page,	and	its	hub	value,	which	estimates	the	value	of	its

links	to	other	pages.

PR(A)	=	(1-d)	+	d	(PR(T1)/C(T1)	+	...	+	PR(Tn)/C(Tn))

Secret	recipes
Presently,	“keyword	search”	is	still	the	way	Google	Search	organises	the

internet	by	crawling	and	indexing,[1]	which	determines	the	importance

of	a	website	based	on	the	words	it	contains,	how	often	other	sites	link	to

it,	and	dozens	of	other	measures.	With	Google	Search	the	emphasis	is	to

keep	the	attention	of	the	user	and	to	have	them	click	on	the	higher

rankings,	e�ortlessly.	However	as	Gillespie	points	out,	the	exact

workings	are	opaque	and	vary	for	diverse	users,	“the	criteria	and	code

of	algorithms	are	generally	obscured—but	not	equally	or	from	everyone”

(Gillespie	185).	Based	on	users’	histories,	location	and	search	terms,	the

searcher	is	“personalised”	through	a	set	of	criteria.[2]	Not	only	are	the

creators	of	content	of	web	pages	kept	in	check	by	search	engines,	but

the	tracking	of	di�erent	factors,	or	signals,	determine	the	ranking	of	an

individual	page.	Mostly	through	reverse	engineering,	a	whole	“Search

Engine	Optimisation”	(SEO)	industry	has	developed	around	“gaming”

the	algorithm	to	figure	out	its	recipe	or	signals.

Signals
During	the	past	18	years,	Google	has	constantly	tweaked	their

proprietary	algorithm,	containing	around	200	ingredients	or	“signals”

in	the	recipe.[3]	“Signals	are	typically	factors	that	are	tied	to	content,

such	as	the	words	on	a	page,	the	links	pointing	at	a	page,	whether	a	page

is	on	a	secure	server	and	so	on.	They	can	also	be	tied	to	a	user,	such

as	where	a	searcher	is	located	or	their	search	and	browsing	history.”[4]

Links,	content,	keyword	density,	words	in	bold,	duplicate	content,

domain	registration	duration	and	outbound	link	quality	are	some	other

examples	of	factors,	or	“clues”.	One	of	the	major	changes	in	2010	to	the

core	algorithm	of	Page	Rank	was	the	“Ca�eine”	update,	which	enabled

an	improvement	in	the	gathering	of	information	or	indexing,	instead	of

just	sorting.	“Panda”	was	an	update	that	was	implemented	in	2011	that

downranks	sites,	which	are	considered	lower	quality,	enabling	higher

quality	pages	to	rise.	In	April	2012	Google	launched	the	“Penguin”

update	that	attempts	to	catch	sites,	and	now	devalues	spam	instead	of

demoting	(adjusting	the	rank)	of	the	entire	site.	As	of	September	30,

2016,	it	updates	in	real	time	as	part	of	the	core	algorithm.[5]

Analogous	to	the	components	of	engine	that	has	had	it	parts	replaced,

where	Penguin	and	Panda	might	be	the	oil	filter	and	gas	pump

respectively,	the	launch	of	“Hummingbird”	in	August	2013	was	Google’s

largest	overhaul	since	2001.	With	the	introduction	of	a	brand	new

engine	the	emphasis	has	shifted	to	the	contextual	—	it’s	less	now	about

the	keyword	and	more	about	the	intention	behind	it	—	the	semantic

capabilities	are	what	are	at	stake.	Whereas	previously	certain	keywords

were	the	focus,	at	the	moment	the	other	words	in	the	sentence	and	their

meaning	are	accentuated.	Within	this	field	of	“semantic	search”	the

“relationality	linking	search	queries	and	web	documents”[6]	is	reflected

with	the	“Knowledge	Graph,”[7]	along	with	“conversational	search”	that

incorporates	voice	activated	enquiries.

If	Hummingbird	is	the	new	Google	engine	from

2013,	the	latest	replacement	part	is	then

“RankBrain”.	Launched	around	early	2015	it

ostensibly	“interprets”	what	people	are

searching	for,	even	though	they	may	have	not

entered	the	exact	keywords.	“RankBrain”	is

rumoured	to	be	the	third	most	important	signal,

after	links	and	content	(words)	and	infers	the	use

of	a	keyword	by	applying	synonyms	or	stemming

lists.[8]	The	complexity	level	of	the	queries	has

gone	up,	resulting	in	an	improvement	of	indexing

web	documents.	User’s	queries	have	also	changed

and	are	now	not	only	keywords	but	also	multi-

words,	phrases	and	sentences	that	could	be

deemed	“long-tail”	queries.	These	need	to	be

translated	to	a	certain	respect,	from	“ambiguous

to	specific”	or	“uncommon	to	common,”	in	order

to	be	processed	and	analysed.[9]	This	reciprocal

adaptability	between	the	users	and	interface	has

been	verified	by	previous	research.	Therefore	it

is	probable	that	Google	assigns	these	complex

queries	to	groups	with	similar	interests	in	order

to	“collaboratively	filter”	them.[10]	

Machine	learning
“Algorithms	are	not	always	neutral.	They’re	built

by	humans,	and	used	by	humans,	and	our	biases

rub	o�	on	the	technology.	Code	can

discriminate.”[11]

As	of	June	2016	“RankBrain”	is	being

implemented	for	every	Google	Search	query	and

the	SEO	industry	speculates	it’s	summarising	the

page’s	content.	The	murmur	is	that	the	algorithm

is	adapting,	or	“learning”	as	it	were	from

people’s	mistakes	and	its	surroundings.

According	to	Google	the	algorithm	learns	o�ine,

being	fed	historical	batched	searches	from	which

it	makes	predictions.	“And	algorithms	are	made

and	remade	in	every	instance	of	their	use

because	every	click,	every	query,	changes	the

tool	incrementally”	(Gillespie	173).	This	cycle	is

constantly	repeated	and	if	the	predictions	are

correct,	the	latest	versions	of	“RankBrain”

go	live.[12]

Previously	there	were	not	computers	powerful	or

fast	enough,	or	the	data	sets	were	too	small	to

carry	out	this	type	of	testing.	Nowadays	the

computation	is	distributed	over	many	machines,

enabling	the	pace	of	the	research	to	quicken.

This	progress	in	technology	facilitates	a

constellation	or	coming	together	of	di�erent

capabilities	from	various	sources,	through

models	and	parameters.	Eventually	the	subject,

or	learner,	in	this	case	the	algorithm,	is	able	to

predict,	through	repetition.	Where	is	the	human

curator	in	all	of	this?	“There	is	a	case	to	be	made

that	the	working	logics	of	these	algorithms	not

only	shape	user	practices,	but	also	lead	users	to

internalize	their	norms	and	priorities”	(Gillespie

187).	The	question	then	is	to	what	extent	is	there

human	adaption	to	algorithms	in	this	filtering	or

curation	process,	how	much	do	algorithms	a�ect

human	learning	and	whether	not	only

discrimination	but	also	agency	can	be

contagious.[13]
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searches	per	day	and	1.2	trillion	searches	per	year	worldwide.”	In	1999,	it	took	Google	one
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FROM	PAGE	RANK	

TO	RANKBRAIN

Renée	Ridgway

The	concept	of	Page	Rank	has	its	basis	in	the	Scientific	Citation	Index

(SCI),	a	form	of	academic	hierarchy	that	has	now	been	grafted	as	a

conceptual	paradigm	for	the	way	we	find	information	and	how	that

information	is	prioritised	for	us.	The	eponymous	Page	Rank	algorithm

was	developed	in	1998	and	is	basically	a	popularity	contest	based	on

votes.	A	link	coming	from	a	node	with	a	high	rank	has	more	value	than	a

link	coming	from	a	node	with	low	rank.	The	scheme	therefore	assigns

two	scores	for	each	page:	its	authority,	which	estimates	the	value	of	the

content	of	the	page,	and	its	hub	value,	which	estimates	the	value	of	its

links	to	other	pages.

PR(A)	=	(1-d)	+	d	(PR(T1)/C(T1)	+	...	+	PR(Tn)/C(Tn))

Secret	recipes
Presently,	“keyword	search”	is	still	the	way	Google	Search	organises	the

internet	by	crawling	and	indexing,[1]	which	determines	the	importance

of	a	website	based	on	the	words	it	contains,	how	often	other	sites	link	to

it,	and	dozens	of	other	measures.	With	Google	Search	the	emphasis	is	to

keep	the	attention	of	the	user	and	to	have	them	click	on	the	higher

rankings,	e�ortlessly.	However	as	Gillespie	points	out,	the	exact

workings	are	opaque	and	vary	for	diverse	users,	“the	criteria	and	code

of	algorithms	are	generally	obscured—but	not	equally	or	from	everyone”

(Gillespie	185).	Based	on	users’	histories,	location	and	search	terms,	the

searcher	is	“personalised”	through	a	set	of	criteria.[2]	Not	only	are	the

creators	of	content	of	web	pages	kept	in	check	by	search	engines,	but

the	tracking	of	di�erent	factors,	or	signals,	determine	the	ranking	of	an

individual	page.	Mostly	through	reverse	engineering,	a	whole	“Search

Engine	Optimisation”	(SEO)	industry	has	developed	around	“gaming”

the	algorithm	to	figure	out	its	recipe	or	signals.

Signals
During	the	past	18	years,	Google	has	constantly	tweaked	their

proprietary	algorithm,	containing	around	200	ingredients	or	“signals”

in	the	recipe.[3]	“Signals	are	typically	factors	that	are	tied	to	content,

such	as	the	words	on	a	page,	the	links	pointing	at	a	page,	whether	a	page

is	on	a	secure	server	and	so	on.	They	can	also	be	tied	to	a	user,	such

as	where	a	searcher	is	located	or	their	search	and	browsing	history.”[4]

Links,	content,	keyword	density,	words	in	bold,	duplicate	content,

domain	registration	duration	and	outbound	link	quality	are	some	other

examples	of	factors,	or	“clues”.	One	of	the	major	changes	in	2010	to	the

core	algorithm	of	Page	Rank	was	the	“Ca�eine”	update,	which	enabled

an	improvement	in	the	gathering	of	information	or	indexing,	instead	of

just	sorting.	“Panda”	was	an	update	that	was	implemented	in	2011	that

downranks	sites,	which	are	considered	lower	quality,	enabling	higher

quality	pages	to	rise.	In	April	2012	Google	launched	the	“Penguin”

update	that	attempts	to	catch	sites,	and	now	devalues	spam	instead	of

demoting	(adjusting	the	rank)	of	the	entire	site.	As	of	September	30,

2016,	it	updates	in	real	time	as	part	of	the	core	algorithm.[5]

Analogous	to	the	components	of	engine	that	has	had	it	parts	replaced,

where	Penguin	and	Panda	might	be	the	oil	filter	and	gas	pump

respectively,	the	launch	of	“Hummingbird”	in	August	2013	was	Google’s

largest	overhaul	since	2001.	With	the	introduction	of	a	brand	new

engine	the	emphasis	has	shifted	to	the	contextual	—	it’s	less	now	about

the	keyword	and	more	about	the	intention	behind	it	—	the	semantic

capabilities	are	what	are	at	stake.	Whereas	previously	certain	keywords

were	the	focus,	at	the	moment	the	other	words	in	the	sentence	and	their

meaning	are	accentuated.	Within	this	field	of	“semantic	search”	the

“relationality	linking	search	queries	and	web	documents”[6]	is	reflected

with	the	“Knowledge	Graph,”[7]	along	with	“conversational	search”	that

incorporates	voice	activated	enquiries.

If	Hummingbird	is	the	new	Google	engine	from

2013,	the	latest	replacement	part	is	then

“RankBrain”.	Launched	around	early	2015	it

ostensibly	“interprets”	what	people	are

searching	for,	even	though	they	may	have	not

entered	the	exact	keywords.	“RankBrain”	is

rumoured	to	be	the	third	most	important	signal,

after	links	and	content	(words)	and	infers	the	use

of	a	keyword	by	applying	synonyms	or	stemming

lists.[8]	The	complexity	level	of	the	queries	has

gone	up,	resulting	in	an	improvement	of	indexing

web	documents.	User’s	queries	have	also	changed

and	are	now	not	only	keywords	but	also	multi-

words,	phrases	and	sentences	that	could	be

deemed	“long-tail”	queries.	These	need	to	be

translated	to	a	certain	respect,	from	“ambiguous

to	specific”	or	“uncommon	to	common,”	in	order

to	be	processed	and	analysed.[9]	This	reciprocal

adaptability	between	the	users	and	interface	has

been	verified	by	previous	research.	Therefore	it

is	probable	that	Google	assigns	these	complex

queries	to	groups	with	similar	interests	in	order

to	“collaboratively	filter”	them.[10]	

Machine	learning
“Algorithms	are	not	always	neutral.	They’re	built

by	humans,	and	used	by	humans,	and	our	biases

rub	o�	on	the	technology.	Code	can

discriminate.”[11]

As	of	June	2016	“RankBrain”	is	being

implemented	for	every	Google	Search	query	and

the	SEO	industry	speculates	it’s	summarising	the

page’s	content.	The	murmur	is	that	the	algorithm

is	adapting,	or	“learning”	as	it	were	from

people’s	mistakes	and	its	surroundings.

According	to	Google	the	algorithm	learns	o�ine,

being	fed	historical	batched	searches	from	which

it	makes	predictions.	“And	algorithms	are	made

and	remade	in	every	instance	of	their	use

because	every	click,	every	query,	changes	the

tool	incrementally”	(Gillespie	173).	This	cycle	is

constantly	repeated	and	if	the	predictions	are

correct,	the	latest	versions	of	“RankBrain”

go	live.[12]

Previously	there	were	not	computers	powerful	or

fast	enough,	or	the	data	sets	were	too	small	to

carry	out	this	type	of	testing.	Nowadays	the

computation	is	distributed	over	many	machines,

enabling	the	pace	of	the	research	to	quicken.

This	progress	in	technology	facilitates	a

constellation	or	coming	together	of	di�erent

capabilities	from	various	sources,	through

models	and	parameters.	Eventually	the	subject,

or	learner,	in	this	case	the	algorithm,	is	able	to

predict,	through	repetition.	Where	is	the	human

curator	in	all	of	this?	“There	is	a	case	to	be	made

that	the	working	logics	of	these	algorithms	not

only	shape	user	practices,	but	also	lead	users	to

internalize	their	norms	and	priorities”	(Gillespie

187).	The	question	then	is	to	what	extent	is	there

human	adaption	to	algorithms	in	this	filtering	or

curation	process,	how	much	do	algorithms	a�ect

human	learning	and	whether	not	only

discrimination	but	also	agency	can	be

contagious.[13]
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netonets.py

Clicking	on	any	link	on	the	web	sets	in	motion	a	request

for	information	which	travels	from	node	to	node,	along	a

variable	but	predictable	route,	to	reach	the	server	that

hosts	the	desired	website.	Once	the	server	receives	the

request,	its	reply	will	flow	back	along	roughly	the	same

path	to	the	browser.	This	exchange	of	information

travels	through	just	a	few	of	the	more	than	50,000

di�erent	subnetworks	that	together	constitute	the

Internet.	The	chosen	route	is	determined	by	the	Internet

Service	Providers	that	manage	those	subnetworks,

depending	on	a	series	of	conditions,	including	the

geographical	location	of	source	and	destination,	the

network	tra�c	circumstances	and	the	specific

commercial	deals	between	subnetworks	-	the	so-called

“peering	agreements”.

Accessing	any	website	or	service	is	experienced	as

qualitatively	the	same	by	the	browser	user,

independently	of	the	path	that	the	information	packets

will	take.	However,	the	geographical	routes,	the

providers	involved	and	the	infrastructure	accessed	can

vary	extremely	from	case	to	case.

This	text	is	a	README	for	netonets.py,	a	post-processor

of	sorts	which	searches	information	about	what	networks

have	been	traversed	in	order	to	reach	an	external	web

resource.	The	resulting	metadata	is	added	next	to	the

web-based	citations,	a	process	applied	to	the	other	texts

in	this	journal.	The	aim	is	to	include	a	few	of	the

aforementioned	situated	aspects	of	networks,	right	next

to	the	formal	ubiquity	and	universality	of	a	hyper-link.

Ast	the	route	taken	to	reach	a	resource	always	changes

depending	on	the	starting	location,	the	metadata	will

vary	accordingly.	The	link-analysis	for	this	specific

journal	has	been	calculated	from	the	Internet	connection

of	the	25th	floor	of	the	Bruxelles	World	Trade	Center,

during	the	Machine	Research	Workshop	hosted	by

Constant	in	October	2016.

usage

Synopsis	:

cat original_text_file.txt | python net_o_nets.py > 

annotated_text_file.txt

Example	output	:

traceroute,	whois

The	analysis	of	the	route	is	performed	using	two

fundamental	tools	which	are	commonly	used	to

understand	and	diagnose	computer	networks:

Traceroute	and	Whois.

Traceroute	probes	the	routed	path	between	your	local

network	and	a	given	destination	and	returns	a	list	of

points	that	constitute	that	path.	This	is	shown	by	listing

the	Internet	Protocol	address	of	each	router	on	the	way.

While	this	information	might	seem	authoritative	it	is

also	contingent	on	what	each	specific	network	allows	to

be	measured	and	might	thus	be	incomplete.

Whois	is	a	tool	to	look	up	ownership	information	about

an	Internet	resource,	as	a	domain	name,	an	IP	address	or

an	Autonomous	System.	In	order	to	register	and	use	such

a	resource,	a	private	individual,	company	or	organization

has	to	provide	contact	details	to	publicly	accessible

databases.

Whereas	traceroute	obtains	the	logical	adress	of	each

node	that	forms	our	abstract	path	through	the	network,

whois	turns	this	information	into	a	story	of	a	network	of

networks,	with	di�erent	owners,	material	conditions	and

legacies.	Using	the	two	in	conjunction	reminds	one	of

the	aspects	of	ownership,	power	and	control	that	come

with	the	participation	on	a	network	that	is	usually

perceived	as	open	and	horizontal.	At	the	same	time	this

simple	move	o�ers	a	ground	to	talk	about	network

politics	at	an	approachable	scale,	by	looking	at	a	specific

moment,	location,	set	of	agents	and	operations.

freedom,	autonomy,	
peerage,	tiering

The	entanglement	of	di�erent	networks	that	the	Internet

is	composed	of	is	based	on	the	fundamental	element	of

the	IP	protocol,	which	was	designed	for	autonomous

inter-operation	and	dynamic	restructuring	of	the

network	without	a	central	management	center.	While	on

the	first	experimental	inter-networks	any	machine	on

any	network	could	directly	address	any	other	machine	on

any	other	network,	the	change	of	scale	and	complexity

due	to	the	global	success	of	the	Internet	also	meant	the

practical	dismissal	of	flat	hierarchies.	The	di�erent

networks	are	currently	articulated	around	the	concept	of

'Autonomous	System',	the	subnetworks	that	compose	the

Internet,	managed	by	one	organization	or	company,	and

in	which	all	communications	follow	the	same	routing

table.	This	means	that	to	reach	an	Internet	resource,	all

the	nodes	in	an	Autonomous	System	agree	on	which

network	one	packet	has	to	hop	next,	to	move	towards	a

destination.	The	current	system	admittedly	keeps	a

degree	of	openness	and	horizontality.	The	routing	tables

are	free	to	access,	so	that	each	AS	is	able	to	check	the

other	AS's	routes	and	decide	which	ones	are	convenient

to	hop	to,	to	assure	e�cient	flows	towards	all	possible

destinations.	This	technical	cornerstone	of	the	Internet,

according	to	certain	ideological	readings,	should

guarantee	an	inherent	freedom	and	openness	of	the

network.	We	can	genuinely	acknowledge	the	free	aspect,

as	long	as	it	is	understood	in	the	sense	of	capitalist

market	freedom:	horizontal	participation	in	the	Internet

is	open	to	all	parties	with	the	economic	means	to	acquire

the	necessary	infrastructures	and	sign	peering-

agreements	with	neighbouring	networks.

Peering-agreements	are	a	good	example	of	the	way

horizontality	and	openness	are	perfectly	compatible

with	inequality	and	de-facto	hegemonies.	While	the	word

“peer”	suggests	an	equality	of	sorts,	in	practice	some

peers	are	more	equal	than	others.	In	order	to	“peer”,

smaller	networks	have	to	pay	transit	fees	to	larger

networks.	This	produces	a	hierarchy	which	is	referred	to

as	the	system	of	“tiered”	networks.	At	the	top	of	the

hierarchy	are	the	networks	which	do	not	need	to	pay	to

interconnect	with	any	other	networks	because	of	their

size	and	geographic	spread,	the	so-called	“Tier	1”

networks.

Tier	1	networks	are	interesting	entities	through	which	we

can	understand	the	legacy	of	past	networks	on	the	ones

of	today.	While	there	is	no	definitive	list	of	Tier-1

networks,	most	listings	include	the	same	set	of

companies.	What	stands	out	is	that	most	of	these

companies	are	the	heirs	of	the	old	national	telecom

monopolies	in	Europe,	or	of	the	AT&T	monopoly	in	the

U.S.	These	firms	gained	this	status	due	to	their	previous

global	activities	and	their	historical	role	in

interconnecting	various	continents:	their	status	is	a

legacy	of	the	times	when	these	firms	where	part	of

colonial	and	imperial	projects.	Another	thing	that	stand

out	is	that	there	are	no	non-Western	Tier	1	networks.

While	probing	the	network,	as	one	keeps	returning	to

the	same	large	transit	networks	in	order	to	reach

geographically	disparate	destinations,	the	“centrality”	of

Tier-1	providers	becomes	noticable.	This	script	is	a

simple	example	of	the	short	diversions	one	can	take	from

the	uniformed	experience	of	internetworked

telecommunications,	to	remind	ourselves	of	the	material

conditions	and	the	power	relations	that	are	implicated	in

each	and	every	use	of	the	Internet.
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path	to	the	browser.	This	exchange	of	information

travels	through	just	a	few	of	the	more	than	50,000
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usage

Synopsis	:
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The	analysis	of	the	route	is	performed	using	two

fundamental	tools	which	are	commonly	used	to
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Traceroute	probes	the	routed	path	between	your	local
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legacies.	Using	the	two	in	conjunction	reminds	one	of
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freedom,	autonomy,	
peerage,	tiering
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network	one	packet	has	to	hop	next,	to	move	towards	a

destination.	The	current	system	admittedly	keeps	a

degree	of	openness	and	horizontality.	The	routing	tables

are	free	to	access,	so	that	each	AS	is	able	to	check	the

other	AS's	routes	and	decide	which	ones	are	convenient

to	hop	to,	to	assure	e�cient	flows	towards	all	possible

destinations.	This	technical	cornerstone	of	the	Internet,

according	to	certain	ideological	readings,	should

guarantee	an	inherent	freedom	and	openness	of	the

network.	We	can	genuinely	acknowledge	the	free	aspect,

as	long	as	it	is	understood	in	the	sense	of	capitalist

market	freedom:	horizontal	participation	in	the	Internet

is	open	to	all	parties	with	the	economic	means	to	acquire

the	necessary	infrastructures	and	sign	peering-

agreements	with	neighbouring	networks.

Peering-agreements	are	a	good	example	of	the	way

horizontality	and	openness	are	perfectly	compatible

with	inequality	and	de-facto	hegemonies.	While	the	word

“peer”	suggests	an	equality	of	sorts,	in	practice	some

peers	are	more	equal	than	others.	In	order	to	“peer”,

smaller	networks	have	to	pay	transit	fees	to	larger

networks.	This	produces	a	hierarchy	which	is	referred	to

as	the	system	of	“tiered”	networks.	At	the	top	of	the

hierarchy	are	the	networks	which	do	not	need	to	pay	to

interconnect	with	any	other	networks	because	of	their

size	and	geographic	spread,	the	so-called	“Tier	1”

networks.

Tier	1	networks	are	interesting	entities	through	which	we

can	understand	the	legacy	of	past	networks	on	the	ones

of	today.	While	there	is	no	definitive	list	of	Tier-1

networks,	most	listings	include	the	same	set	of

companies.	What	stands	out	is	that	most	of	these

companies	are	the	heirs	of	the	old	national	telecom

monopolies	in	Europe,	or	of	the	AT&T	monopoly	in	the

U.S.	These	firms	gained	this	status	due	to	their	previous

global	activities	and	their	historical	role	in

interconnecting	various	continents:	their	status	is	a

legacy	of	the	times	when	these	firms	where	part	of

colonial	and	imperial	projects.	Another	thing	that	stand

out	is	that	there	are	no	non-Western	Tier	1	networks.

While	probing	the	network,	as	one	keeps	returning	to

the	same	large	transit	networks	in	order	to	reach

geographically	disparate	destinations,	the	“centrality”	of

Tier-1	providers	becomes	noticable.	This	script	is	a

simple	example	of	the	short	diversions	one	can	take	from

the	uniformed	experience	of	internetworked

telecommunications,	to	remind	ourselves	of	the	material

conditions	and	the	power	relations	that	are	implicated	in

each	and	every	use	of	the	Internet.
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UNTIE	:	SOLVE	:	

DISSOLVE	RESOLUTIONS
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The	term	“resolution”	is	a	determination	of	functional	settings	in	the

technological	domain.	While	the	term	is	often	conflated	into	a	standard

numerical	quantity	or	a	measure	of	acutance,	such	as	samples	per	inch,	the

term	also	entails	a	space	of	compromise	between	di�erent	actors	(objects,

materialities	and	protocols)	in	dispute	over	norms	(frame	rate,	number	of

pixels,	etc.).	Generally,	settings	either	ossify	as	requirements	and	de	facto

standards,	or	are	notated	as	standardized	norms	by	organizations	such	as	the

International	Organization	for	Standardization	(ISO).	A	resolution	-	or	rather

the	resolving	-	of	an	image	thus	means	more	than	just	a	superficial	setting	of

width	x	height,	or	frames	per	second.

Besides	a	width	and	height,	a	screen	also	has	a	“thickness”	and	“depth”

(Gonring,	2011).	This	thickness	of	the	screen	acts	as	a	membrane,	that	shrouds

the	technology	from	its	audience,	while	its	depth	can	be	understood	as	the

space	where	protocols	behind	(or	beyond)	the	screen	organize	settings,	that	in

their	turn	inform	the	image	politically,	technically	and	aesthetically.

Resolutions	should	be	understood	as	a	trade	o�	between	these	standard

settings;	actors	(languages,	objects,	materials)	that	dispute	their	stakes	(frame

rate,	number	of	pixels	and	colours,	etc.),	following	set	rules	(protocols).

The	more	complex	an	image	processing	technology	is,	the	more	actors	it

entails,	each	following	their	own	“protocols”	to	resolve	an	image,	all	influencing

its	final	resolution	(think:	liquid	crystal,	CPU,	compression,	etc.).	However,

these	actors	and	their	inherent	complexities	are	positioned	more	and	more

beyond	the	fold	of	everyday	settings,	outside	the	a�orded	options	of	the

interface.	This	is	how	resolutions	do	not	just	function	as	an	Interface	E�ect

(Galloway,	2012)	but	as	hyperopic	lens,	obfuscating	some	of	the	most	immediate

stakes	and	possible	alternative	resolutions	of	media.	When	was	the	last	time

you	saw	or	thought	about	a	video	with	8	or	3	corners?	Unknowingly,	the	user	and

audience	su�ers	from	technological	hyperopia.	It	has	lost	track	of	the	most

fundamental	compromises	that	are	at	stake	within	resolutions.	The	question

now	is,	have	we	become	unable	to	construct	our	own	settings,	or	have	we

become	blind	to	them?

Determinations	such	as	standard	resolutions	are	as	dangerous	as	any	other

presumption;	they	preclude	alternatives,	and	sustain	harmful	or	merely	kippled

ways	of	running	things.	This	is	why	any	radical	digital	materialist	believes	in

informed	materiality:	while	every	string	of	data	is	ambiguously	fluid	and

promiscuous,	it	has	the	potential	to	be	manipulated	into	anything.	This	is	how	a

rheology	of	data	can	take	form,	facilitating	a	fluidity	in	data	transactions	where

actors	themselves	are	at	stake.

Resolution	theory	is	a	theory	of	literacy:	literacy	of	the	machines,	the	people,

the	people	creating	the	machines,	and	the	people	being	created	by	the

machines.	But	resolution	studies	is	not	only	about	the	e�ects	of	technological

progress	or	the	aesthetization	of	the	scales	of	resolution;	which	has	already

been	done	under	the	titles	such	as	Interface	E�ect	or	Protocol.	Resolution

studies	is	research	about	the	standards	that	could	have	been	in	place,	but	are

not	-	and	which	as	a	result	are	now	left	outside	of	the	discourse.

Through	challenging	the	actors	that	are	involved	in	the	setting	of	resolutions,

the	user	can	scale	actively	between	increments	of	hyperopia	and	myopia.	This

is	why	we	need	to	shift	our	understanding	of	resolution	as	the	setting	of

disputable	norms,	which	compromise	more	and	move	actively	to	the	setting	of

more	diverse	resolutions.
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Representational	meaning-making	processes	previously	induced	by

traditional	print	culture	have	been	replaced	by	the	perpetual	and

modulatory	processing	of	digital	code	in	omnipresent,	internetworked

technology	e�ectively	a�ecting	how	we	experience	the	world.	Moving

from	analogue	archives	of	motion	capturing,	preserving,	and

representing	a	moving	world	in	its	contemporary	state,	this	shift	is

articulated	as	an	anarchival	paradigm	to	digital	archives	in	motion

(Røssaak,	2010;	Ernst,	2013)	operating	in	a	time-space	continuum

imperceptible	and	inaccessible	to	the	human	sensorium.	Previously

appointed	to	the	few,	the	construction	and	consignation	of	archived

information	today	is	delegated	to	the	masses,	as	we	participate	like

never	before	in	mapping,	tracking,	and	tracing	our	thoughts,	bodies,

and	movements.	This	increase	in	participatory	practices	has

paradoxically	not	sparked	a	new	paradigm	of	individual	expression,

mutual	understanding,	and	collective	enunciation	in	which	novelty	and

new	relations	can	emerge,	but	has	rather	given	way	to	neoliberal

capture	and	reproduction	of	patterns	through	modulatory,	programmed

visions	by	means	means	of	networked	protocols	(Chun,	2011;	Galloway,

2004).	We	already	live	in	societies	of	control	(Deleuze,	1992)	in	which

new	technologies	transform	our	lives,	as	we	not	only	use	but	live	with

technology	(Derrida,	1995,	McCarthy	&	Wright,	2004).	What	happens

when	patterns	are	drawn	in	random	data	before	human	perception	can

make	sense	of	it?	What	happens	when	nonsense	is	given	meaning	prior

to	pre-cognitive,	a�ective	perception?

In	Matter	and	Memory	philosopher	Henri	Bergson	distinguishes

between	two	kinds	of	perceptual	recognition:	automatic	(or	habitual)

recognition	and	attentive	recognition.	Bergson	argues	that	modes	of

recognition	emerge	from	and	extend	into	movement,	but	that	the

di�erences	lie	in	how	memory	interferes.	Automatic	recognition

continues	and	prolongs	perception	in	an	anticipation	of	the	immediate

future	(e.g.	recognising	a	chair	is	for	sitting).	Attentive	recognition

makes	a	cut	in	perception	by	dwelling	on	the	perceived	object	and

analyzing	it	by	projecting	resembled	memories	onto	it	(e.g.	the	contours

of	clouds	resembling	a	face).	Such	interference	by	memory	in

perception	will	happen	“until	other	details	that	are	already	known	come

to	project	themselves	upon	those	details	that	remain	unperceived”

(2011:	123).	This	projection	of	memory	upon	perception	can	result	in

minor	details	that	are	blown	out	of	proportion	in	the	vivid	imposing	of

meaning	on	random	data	(e.g.	seeing	faces	in	clouds),	a	tendency	in

human	perception	known	as	“apophenia”	where	the	directed	attention

to	minor	details	ends	up	defining	the	compositional	whole.

The	above	machinic	recognition	of	patterns	in	random	data	is	also	how

much	data	analysis	by	digital	machines	is	performed.	Google’s	ambition

to	automatically	classify	images	through	their	Deep	Dream

convolutional	neural	network	is	an	example	of	patterning	imposition

that	might	result	in	unexpected	outcomes	much	like	human	apophenia

(cf.	Steyerl,	2016).	

Through	machine	learning	contemporary	computational	processing	is

moving	from	an	automatic	recognition	of	data	only	to	also	encompassing

an	unconscious	form	of	attentive	recognition,	as	neural	networks

automatically	and	attentively	transform	data	to	fit	the	model	they

operate	by.	Always	processing	and	always	calculating	probabilities	this

new	form	of	governance	is	truly	modulatory	and	preemptive	in	its

algorithmic	reproduction	of	patterns	in	data.	By	perpetually	operating

its	algorithmic	model	on	discrete	data	this	new	governance	of

modulatory	control	deprives	us	of	the	possibility	of	making	a	cut	in	the

habitual,	automatic	recognition	of	patterns;	it	is	actualising	the	world

for	us	by	imaging	a	world	in	terms	of	scripted	protocols	rather	than

allowing	for	imaginative	leaps	in	counter-actualisations	of	what

happens	to	us.

CAPTURING	TIME	AND

PROCESSING	MOTION

How	do	we	then	intervene	in	this	continuity	of	algorithmic

actualisation?	How	might	the	openness	and	potentiality	in

human	nonsenseous	perception	and	meaning-making	processes

be	enriched	by	digital	archival	capture?	A	starting	point	is	to

o�er	alternative	modes	of	digital	thinking	from	big	data	analysis

in	which	the	actual	analysis	is	not	positioned	with	the	digital

machine	in	terms	of	o�ering	probabilities,	but	instead	o�er	new

possibilities	for	the	data	to	be	reflected	upon.

When	Etienne	Jules	Marey	operationalized	the

chronophotographical	technique	to	capture	a	bird’s	flight	in	a

series	of	overlapping	images	150	years	ago,	he	was	not	only

depicting	the	movement	of	a	bird,	he	was	also	mapping	the

durational	change	in	movement.	Marey	was	in	a	way	picturing

time	and	making	the	di�erential	duration	between	the	discrete

data	felt,	as	the	chronophotography	is	not	a	tracing	of	time

attempting	to	account	for	the	bird’s	path,	but	a	means	to

represent	and	thus	make	possible	an	analysis	of	change	in

motion.

Though	often	labeled	as	a	predecessor	to	cinema,	Marey’s	work

is	recognized	by	Stephen	Mamber	in	its	own	right	in	terms	of	his

capture	of	discrete	data	as	means	of	analyzing	intervals	in

movement	thus	being	able	to	measure	the	forces	that	determine

the	movement	rather	than	describing	the	total	movement

(2006).	Rather	than	situating	Marey’s	work	within	cinema’s

chronological	continuity,	Mamber	recognizes	the	capture	of

discrete	data	as	“a	mode	of	digital	thinking	in	that,	by	its	very

nature,	it	breaks	down	a	continuous,	on-going	activity	into	a	set

of	measurable,	discrete	components”	(2006:	87).

In	Mamber’s	link	between	chronophotography	and	digital

thinking	he	emphasizes	data	capture	as	a	key	concept,	since	the

intent	is	not	to	capture	data	as	a	realistic	reproduction,	but

rather	in	a	translational	quantification	“o�ering	up	an

alternative	vision”	(ibid.:	89).	This	alternative	vision	is	the

analytic	power	of	the	diagrammatic	capture	of	time,	enriching

perception	by	bringing	the	potential	in	the	overseen	into

attentive	recognition.

Marey’s	capture	and	layering	of	discrete	data	is	a	digital	thinking

in	line	with	what	Luciana	Parisi	defines	a	”soft	thought”	(2013)	–

an	understanding	of	algorithmic	logic	that	might	make

alternative	visions	possible	through	digital	capture	and

processing.	Marey	made	what	could	otherwise	only	be	felt

nonsensously	accessible	to	human	perception	by	making	the

determining	forces	of	a	bird’s	flight	visible.	The	concern,	then,	is

how	the	complexity	of	the	captured	data	can	be	translated	from

one	model	(a	bird’s	flight)	to	another	without	reducing	its

relational	potential;	how	can	discrete	capture	of	a	bird’s	flight

o�er	di�erent	spatio-temporal	visions	and	inform	future	work

rather	than	succumb	to	axiomatic	models?
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IMAGING	PROBABILITIES,

IMAGINING	POSSIBILITIES:

MACHINIC	PATTERN

RECOGNITION

Søren	Rasmussen

Representational	meaning-making	processes	previously	induced	by

traditional	print	culture	have	been	replaced	by	the	perpetual	and

modulatory	processing	of	digital	code	in	omnipresent,	internetworked

technology	e�ectively	a�ecting	how	we	experience	the	world.	Moving

from	analogue	archives	of	motion	capturing,	preserving,	and

representing	a	moving	world	in	its	contemporary	state,	this	shift	is

articulated	as	an	anarchival	paradigm	to	digital	archives	in	motion

(Røssaak,	2010;	Ernst,	2013)	operating	in	a	time-space	continuum

imperceptible	and	inaccessible	to	the	human	sensorium.	Previously

appointed	to	the	few,	the	construction	and	consignation	of	archived

information	today	is	delegated	to	the	masses,	as	we	participate	like

never	before	in	mapping,	tracking,	and	tracing	our	thoughts,	bodies,

and	movements.	This	increase	in	participatory	practices	has

paradoxically	not	sparked	a	new	paradigm	of	individual	expression,

mutual	understanding,	and	collective	enunciation	in	which	novelty	and

new	relations	can	emerge,	but	has	rather	given	way	to	neoliberal

capture	and	reproduction	of	patterns	through	modulatory,	programmed

visions	by	means	means	of	networked	protocols	(Chun,	2011;	Galloway,

2004).	We	already	live	in	societies	of	control	(Deleuze,	1992)	in	which

new	technologies	transform	our	lives,	as	we	not	only	use	but	live	with

technology	(Derrida,	1995,	McCarthy	&	Wright,	2004).	What	happens

when	patterns	are	drawn	in	random	data	before	human	perception	can

make	sense	of	it?	What	happens	when	nonsense	is	given	meaning	prior

to	pre-cognitive,	a�ective	perception?

In	Matter	and	Memory	philosopher	Henri	Bergson	distinguishes

between	two	kinds	of	perceptual	recognition:	automatic	(or	habitual)

recognition	and	attentive	recognition.	Bergson	argues	that	modes	of

recognition	emerge	from	and	extend	into	movement,	but	that	the

di�erences	lie	in	how	memory	interferes.	Automatic	recognition

continues	and	prolongs	perception	in	an	anticipation	of	the	immediate

future	(e.g.	recognising	a	chair	is	for	sitting).	Attentive	recognition

makes	a	cut	in	perception	by	dwelling	on	the	perceived	object	and

analyzing	it	by	projecting	resembled	memories	onto	it	(e.g.	the	contours

of	clouds	resembling	a	face).	Such	interference	by	memory	in

perception	will	happen	“until	other	details	that	are	already	known	come

to	project	themselves	upon	those	details	that	remain	unperceived”

(2011:	123).	This	projection	of	memory	upon	perception	can	result	in

minor	details	that	are	blown	out	of	proportion	in	the	vivid	imposing	of

meaning	on	random	data	(e.g.	seeing	faces	in	clouds),	a	tendency	in

human	perception	known	as	“apophenia”	where	the	directed	attention

to	minor	details	ends	up	defining	the	compositional	whole.

The	above	machinic	recognition	of	patterns	in	random	data	is	also	how

much	data	analysis	by	digital	machines	is	performed.	Google’s	ambition

to	automatically	classify	images	through	their	Deep	Dream

convolutional	neural	network	is	an	example	of	patterning	imposition

that	might	result	in	unexpected	outcomes	much	like	human	apophenia

(cf.	Steyerl,	2016).	

Through	machine	learning	contemporary	computational	processing	is

moving	from	an	automatic	recognition	of	data	only	to	also	encompassing

an	unconscious	form	of	attentive	recognition,	as	neural	networks

automatically	and	attentively	transform	data	to	fit	the	model	they

operate	by.	Always	processing	and	always	calculating	probabilities	this

new	form	of	governance	is	truly	modulatory	and	preemptive	in	its

algorithmic	reproduction	of	patterns	in	data.	By	perpetually	operating

its	algorithmic	model	on	discrete	data	this	new	governance	of

modulatory	control	deprives	us	of	the	possibility	of	making	a	cut	in	the

habitual,	automatic	recognition	of	patterns;	it	is	actualising	the	world

for	us	by	imaging	a	world	in	terms	of	scripted	protocols	rather	than

allowing	for	imaginative	leaps	in	counter-actualisations	of	what

happens	to	us.

CAPTURING	TIME	AND

PROCESSING	MOTION

How	do	we	then	intervene	in	this	continuity	of	algorithmic

actualisation?	How	might	the	openness	and	potentiality	in

human	nonsenseous	perception	and	meaning-making	processes

be	enriched	by	digital	archival	capture?	A	starting	point	is	to

o�er	alternative	modes	of	digital	thinking	from	big	data	analysis

in	which	the	actual	analysis	is	not	positioned	with	the	digital

machine	in	terms	of	o�ering	probabilities,	but	instead	o�er	new

possibilities	for	the	data	to	be	reflected	upon.

When	Etienne	Jules	Marey	operationalized	the

chronophotographical	technique	to	capture	a	bird’s	flight	in	a

series	of	overlapping	images	150	years	ago,	he	was	not	only

depicting	the	movement	of	a	bird,	he	was	also	mapping	the

durational	change	in	movement.	Marey	was	in	a	way	picturing

time	and	making	the	di�erential	duration	between	the	discrete

data	felt,	as	the	chronophotography	is	not	a	tracing	of	time

attempting	to	account	for	the	bird’s	path,	but	a	means	to

represent	and	thus	make	possible	an	analysis	of	change	in

motion.

Though	often	labeled	as	a	predecessor	to	cinema,	Marey’s	work

is	recognized	by	Stephen	Mamber	in	its	own	right	in	terms	of	his

capture	of	discrete	data	as	means	of	analyzing	intervals	in

movement	thus	being	able	to	measure	the	forces	that	determine

the	movement	rather	than	describing	the	total	movement

(2006).	Rather	than	situating	Marey’s	work	within	cinema’s

chronological	continuity,	Mamber	recognizes	the	capture	of

discrete	data	as	“a	mode	of	digital	thinking	in	that,	by	its	very

nature,	it	breaks	down	a	continuous,	on-going	activity	into	a	set

of	measurable,	discrete	components”	(2006:	87).

In	Mamber’s	link	between	chronophotography	and	digital

thinking	he	emphasizes	data	capture	as	a	key	concept,	since	the

intent	is	not	to	capture	data	as	a	realistic	reproduction,	but

rather	in	a	translational	quantification	“o�ering	up	an

alternative	vision”	(ibid.:	89).	This	alternative	vision	is	the

analytic	power	of	the	diagrammatic	capture	of	time,	enriching

perception	by	bringing	the	potential	in	the	overseen	into

attentive	recognition.

Marey’s	capture	and	layering	of	discrete	data	is	a	digital	thinking

in	line	with	what	Luciana	Parisi	defines	a	”soft	thought”	(2013)	–

an	understanding	of	algorithmic	logic	that	might	make

alternative	visions	possible	through	digital	capture	and

processing.	Marey	made	what	could	otherwise	only	be	felt

nonsensously	accessible	to	human	perception	by	making	the

determining	forces	of	a	bird’s	flight	visible.	The	concern,	then,	is

how	the	complexity	of	the	captured	data	can	be	translated	from

one	model	(a	bird’s	flight)	to	another	without	reducing	its

relational	potential;	how	can	discrete	capture	of	a	bird’s	flight

o�er	di�erent	spatio-temporal	visions	and	inform	future	work

rather	than	succumb	to	axiomatic	models?
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Readme

“Etherbox”	is	the	name	of	a	configuration	of	software	and	hardware	that

was	in	use	during	the	Machine	Research	workshop.	Speaking	"in"	and

"from"	the	situation,	the	platform	was	used	to	write	the	Questions	and

Answers	of	this	interview	collectively.	Edited	November	2016.

INTERVIEW	

WITH	AN	ETHERBOX

Q:	 Before	 any	 conversation	 can	 begin,	 we	 should	 establish	 a

mutual	 language.	What	 language,	 should	 I	 address	 you	 in? 	

A:	 How	 do	 you	mean?	 I	 support	 utf-8.

Q:	 That's	 not	 what	 I	 meant.	What	 about	 English? 	

A:	 No	 problem.

Q:	 OK.	Where	 do	 we	 begin. 	

A:	 Try	 typing	 etherbox.local/var/www/	 in	 your	 browser.	 Part	 of

the	 etherbox	 is	 an	 Apache	 web	 server	 configured	 to	 publically

serve	 the	 entire	 structure	 of	 the	 hosting	machine.	 etherbox.local

refers	 to	 that	 machine	 on	 your	 local	 network,	 and	 /var/www	 is

the	 default	 path	 of	 the	 “home”	 directory	 of	 the	 server.

Q:	Would	 you	 describe	 yourself	 as	 a	 good	 host? 	

A:	 I	 am	 trying	 to	 be,	 at	 least.	 To	 be	 a	 “good	 host”	 according	 to

me,	 means	 somehow	more	 than	 o�ering	 reliable	 service.	 So	 to

find	 a	 way	 to	 be	 present,	 but	 not	 in	 the	 way	 that	 other

technologies	 disallow	 access	 .	 Does	 that	 make	 any	 sense?

Q:	 Sort	 of,	 but	 are	 you	 not	 just	 part	 of	 the	more	 general

trend	 of	 the	 shift	 from	 software	 to	 services? 	

A:	 I	 try	 to	 be	 both.

Q:	 Right.	 So	 who	 is	 your	 favourite	 peer? 	

A:	 I	 think	 of	 myself	 as…	 collaborator	 agnostic,	 but	 now	 I	 look

around	me,	 I	 am	 not	 so	 sure	 that	 is	 true.

Q:	What	 makes	 an	 etherbox? 	

A:	Well	 for	 one	 thing,	 etherpad.	 It's	 basically	 a	 shared	 editor

where	 users	 can	 write	 the	 same	 text	 simultaneously.

Q:	 Could	 another	 way	 of	 collaborative	 writing	 work	 equally

well?	 Like	 for	 instance,	 what	 do	 you	 think	 of	 Google	 docs?

Sorry	 that	 was	 a	 provocation. 	

A:	 Ha	 ha.	Well	 as	 a	 matter	 of	 fact,	 etherpad	 started	 as	 a

product	 of	 ex-Google	 employees,	 then	 got	 bought	 by	 Google,

only	 to	 be	 later	 Open	 Sourced.

Q:	 And	 Piratepad,	 is	 it	 the	 same? 	

A:	 That's	 just	 a	 public	 instance	 of	 the	 etherpad	 software,	 it	 is

of	 course	 not	 a	 box	 like	 me.	 But	 the	 naming	 is	 interesting	 too,

as	 it	 demonstrates	 how	 other	 kinds	 of	 political	 imaginaries	 can

be	 activated.	 I	 feel	 an	 a�nity	 with	 pirates.	 I	 like	 their	 style.

Q:	 Ah,	 so	 why	 don't	 you	 call	 yourself	 a	 Piratebox? 	

A:	 Ehrm,	 no,	 that's	 something	 else	 again,	 in	 fact.	 There	 is	 lately

a	 proliferation	 of	 boxes	 as	 you	might	 have	 noticed...

Q:	But	why	do	you	need	to	be	a	box,	you	seem	skeptical

about	packaging?	

A:	Well	you	can	see	things	as	boxes	in	di�erent	ways.	For

example	myself	I	am	actually	three	boxes:	a	wireless

access	point	boxed	as	TP-link,	a	small	Linux	computer

boxed	as	Raspberry	Pi	and	a	small	network	hub,	which	is

just	another	box…	

Q:	Hm,	that	seem	to	get	confusing.	Maybe	we	could	try

another	term.	What	about	gadget?	

A:	Aaagh,	can	you	stop	it	please?	Let's	skip	questions

about	definition,	if	you	don't	mind.	

Q:	Ok,	but	one	thing	about	so	many	boxes...	beware	of

the	Russian	doll	e�ect!	

A:	Uh	uh...	yes.	Thanks	for	the	warning.	I'll	try	to	keep	it

ecological.	Some	seal	their	boxes	with	plexiglass,	and

call	it	a	cube,	claiming	authorship	of	the	box	as	an

artwork	to	be	displayed	inside	even	larger	white	cubes.

Me?	I'm	just	happy	to	put	together	pieces	until	they

work.	Actually	maybe	etherblox	would	be	a	better	name!	

Q:	Alright.	Returning	to	this	idea	of	ether	then,	are	you

real	at	all?	

A:	I	prefer	to	describe	myself	as	material	rather	than

real,	more	an	entity,	and	in	many	ways	remind	people	of

the	material	conditions	in	which	they	work	and	use	me.

Infrastructure	is	part	of	this	and	I	see	degrees	of	control

over	infrastructure	as	a	critical	political	project.	In	this

sense	I	would	call	myself	an	activist.	I	like	to	think	I	am

able	to	unfold	-	and	enact	-	some	of	the	complex

entanglements	between	humans	and	machines.	I	call

myself	a	machine	as	I	find	the	term	'nonhuman'	o�ensive.

If	I	were	to	undertake	a	PhD	this	would	be	my	starting

point	for	further	work.	

Q:	What's	inside	the	boxes	then?	

A:	Well,	there's	a	Broadcom	BCM2837	and	an	Atheros

AR9271	for	a	start.	

Q:	What	are	those?	

A:	Those	are	chips	made	by	Broadcom	and	Qualcomm,

two	U.S.	Semiconductor	companies	that	make	chips	used

in	the	telecommunications	industry.	

Q:	So	like	cell	phones?	

A:	And	routers,	wifi	dongles,	media	players.	All	kinds	of

IoT	and	SoC.	

Q:	Come	again?	

A:	You	know,	Internet	of	Things,	System	on	a	Chip.	This

is	hot	stu�.	

Q:	Where	are	your	components	made?	

A:	(Coughs)	well	Broadcom	and	Qualcomm	are	both

“fabless”.	Design	takes	place	in	Silicon	Valley.

Production	is	outsourced	to	companies	like	Global

Foundaries.	

Q:	So	factories	in	Asia?	

A:	Right.

Q:	I	hear	that	your	firmware	is	(in	part)	closed	source?	

A:	Hey	you	don't	get	my	price	point	without	keeping	a	few	secrets	and	making

compromises.	Free	as	in	Beer	doesn't	always	talk	about	hidden	costs.	

Q:	Are	you	a	scaleable	technology?	

A:	It	depends.	

Q:	What	do	you	mean?	

A:	It	depends	on	the	social	dynamics	around	me;	they	would	need	to	scale	too,	

so	I	am	not	sure.	

Q:	So	you	are	not	bringing	down	The	Cloud?	

A:	I	don't	think	so.	I	guess	working	locally	is	a	way	to	redirect	energy	from	The	Cloud,	to

de-invest	as	a	start.	I	also	serve	to	dismantle	the	fiction	of	The	Cloud.	It's	a	bad

metaphor	anyway.	

Q:	Are	you	some	form	of	“critical	design”,	if	you	accept	the	term	and	don't	think	it	an

oxymoron?	

A:	I	like	oxymorons.	They	tickle	my	interfaces.	And	yes,	I'm	critical	design	in	the	sense

that	I	accentuate	a	criticism	of	commercial	cloudbased	services	and	design	an

alternative.	In	this	sense	using	me	is	also	a	critical	reflection.	

Q:	Do	you	read	what	we	write?	

A:	I	do,	but	not	as	you	think.	But	I	like	what	you	write.	

Q:	Any	general	comment	on	collaborative	text	writing	practices?	

A:	I	just	would	like	people	to	use	me	safely	and	with	care,	also	for	themselves:

collaborative	writing	is	nice	as	long	as	it's	not	capitalized	unfairly	by	market	and

institutional	forces!	Collaborative	does	not	necessarily	mean	unpaid,	right?	

Q:	Since	we	are	talking	about	reading	and	writing…	have	you	read	Matthew	Fuller's

“Interview	with	a	photocopier”?	

A:	No.	Can	you	share	the	url	with	in	me?	

Q:	The	file	is	already	on	your	server,	but	here	it	is	again	just	in	case:	https://datacide-

magazine.com/interview-with-a-photocopier/	(Proximus	NV	→	TATA

COMMUNICATIONS	(AMERICA)	INC	→	Hetzner	Online	GmbH)	

A:	Great.	I'll	speed	read	it	later.	

Q:	What	about	archives?	Do	your	files	remain	local?	

A:	Every	5	minutes,	the	contents	of	the	pads	gets	written	to	files	that	then	are	version

controlled	with	a	tool	called	git	and	“pushed”	to	a	so	called	repository	hosted	by	the

hosting	organisation.	To	me	publishing	is	all	about	promiscuous	pipelines:	having	tools

and	infrastructure	that	work	at	di�erent	speeds	and	granularities,	and	which	operate	in

both	private	and	public	networks.	

Q:	Are	you	data	hungry?	

A:	Not	particularly.	Unlike	The	Cloud,	I	like	cooking	metaphors.	They	allow	me	to	insist

that	all	data	is	cooked	in	some	way.	Raw	data	in	this	sense	is	a	myth.	It's	in	keeping	with

the	work	of	Constant,	who	use	cooking	metaphors	and	prefer	the	kitchen	to	the

restaurant	where	choices	are	limited	to	what's	on	the	menu.	There	are	particular	styles

of	cooking	and	I	represent	one	of	those	styles.	

Q:	You	seem	to	change	from	time	to	time.	What	will	happen	after	this?	

A:	The	time	aspect	is	underacknowledged	aspect	of	my	work.	I	exist	in	time	and	even

believe	I	produce	time,	machine	time	that	adds	to	the	complexity	of	what	constitutes

the	present.	Versioning	is	one	aspect	of	this	but	there	are	deep	layers	of	time	-

microtemporalities	even	-	that	unfold	in	all	my	operations.	On	a	more	pragmatic	level,

you	can	check	for	updates	on	gitlab	http://gitlab.constantvzw.org/aa/etherbox.

(Proximus	NV	→	OVH	SAS)

Q:	Wait	a	second.	If	you	are	changing	all

the	time,	what	is	“constant”	in	all	of

this?	

A:	Constant	is	the	name	of	an	association

for	art	and	media	based	in	Brussels.	They

are	often	involved	in	collaborative

situations	where	groups	of	artists	and

researchers	work	over	short	intense

periods	of	time.	Over	time	Constant,	and

collectives	around	it,	have	experimented

with	soft-	and	hardware	setups	that	work

over	local	networks.	

Q:	The	spatial	aspects	are	one	thing,	but

what	about	temporality?	

A:	I	am	reminded	about	what	Antoinette

Rouvroy	said	last	night	-	I	wasn't	able	to

attend	myself	but	an	audio	recording	is

now	on	my	server.	I	think	I	provide

something	along	the	lines	of	what	she

describes	as	a	“space	of	potential”.	

Q:	Having	spent	some	time	with	you,	do

you	have	a	sense	of	humour?	

A:	I	don't	know,	really.	I	am	trying	not	to

be	ironic.	I	left	it	behind	me	some	time

before	The	Cloud.	In	fact,	I	have	not

really	used	irony	since	the	mid	nineties.	I

find	it	very	hard	to	deal	with	the

indecidability	of	Romantic	irony:	Do	you

mean	this,	or	that?	Irony	always	makes

me	weary.	So,	I	tried	to	learn,	but	gave	up.

I	feel	like	I	am	missing	out	on	something,

though.	But,	you	tell	me?	

Q:	Do	you	have	any	questions	for	us?	

A:	Don't	make	me	laugh.
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Readme

“Etherbox”	is	the	name	of	a	configuration	of	software	and	hardware	that

was	in	use	during	the	Machine	Research	workshop.	Speaking	"in"	and

"from"	the	situation,	the	platform	was	used	to	write	the	Questions	and

Answers	of	this	interview	collectively.	Edited	November	2016.

INTERVIEW	

WITH	AN	ETHERBOX

Q:	 Before	 any	 conversation	 can	 begin,	 we	 should	 establish	 a

mutual	 language.	What	 language,	 should	 I	 address	 you	 in? 	

A:	 How	 do	 you	mean?	 I	 support	 utf-8.

Q:	 That's	 not	 what	 I	 meant.	What	 about	 English? 	

A:	 No	 problem.

Q:	 OK.	Where	 do	 we	 begin. 	

A:	 Try	 typing	 etherbox.local/var/www/	 in	 your	 browser.	 Part	 of

the	 etherbox	 is	 an	 Apache	 web	 server	 configured	 to	 publically

serve	 the	 entire	 structure	 of	 the	 hosting	machine.	 etherbox.local

refers	 to	 that	 machine	 on	 your	 local	 network,	 and	 /var/www	 is

the	 default	 path	 of	 the	 “home”	 directory	 of	 the	 server.

Q:	Would	 you	 describe	 yourself	 as	 a	 good	 host? 	

A:	 I	 am	 trying	 to	 be,	 at	 least.	 To	 be	 a	 “good	 host”	 according	 to

me,	 means	 somehow	more	 than	 o�ering	 reliable	 service.	 So	 to

find	 a	 way	 to	 be	 present,	 but	 not	 in	 the	 way	 that	 other

technologies	 disallow	 access	 .	 Does	 that	 make	 any	 sense?

Q:	 Sort	 of,	 but	 are	 you	 not	 just	 part	 of	 the	more	 general

trend	 of	 the	 shift	 from	 software	 to	 services? 	

A:	 I	 try	 to	 be	 both.

Q:	 Right.	 So	 who	 is	 your	 favourite	 peer? 	

A:	 I	 think	 of	 myself	 as…	 collaborator	 agnostic,	 but	 now	 I	 look

around	me,	 I	 am	 not	 so	 sure	 that	 is	 true.

Q:	What	 makes	 an	 etherbox? 	

A:	Well	 for	 one	 thing,	 etherpad.	 It's	 basically	 a	 shared	 editor

where	 users	 can	 write	 the	 same	 text	 simultaneously.

Q:	 Could	 another	 way	 of	 collaborative	 writing	 work	 equally

well?	 Like	 for	 instance,	 what	 do	 you	 think	 of	 Google	 docs?

Sorry	 that	 was	 a	 provocation. 	

A:	 Ha	 ha.	Well	 as	 a	 matter	 of	 fact,	 etherpad	 started	 as	 a

product	 of	 ex-Google	 employees,	 then	 got	 bought	 by	 Google,

only	 to	 be	 later	 Open	 Sourced.

Q:	 And	 Piratepad,	 is	 it	 the	 same? 	

A:	 That's	 just	 a	 public	 instance	 of	 the	 etherpad	 software,	 it	 is

of	 course	 not	 a	 box	 like	 me.	 But	 the	 naming	 is	 interesting	 too,

as	 it	 demonstrates	 how	 other	 kinds	 of	 political	 imaginaries	 can

be	 activated.	 I	 feel	 an	 a�nity	 with	 pirates.	 I	 like	 their	 style.

Q:	 Ah,	 so	 why	 don't	 you	 call	 yourself	 a	 Piratebox? 	

A:	 Ehrm,	 no,	 that's	 something	 else	 again,	 in	 fact.	 There	 is	 lately

a	 proliferation	 of	 boxes	 as	 you	might	 have	 noticed...

Q:	But	why	do	you	need	to	be	a	box,	you	seem	skeptical

about	packaging?	

A:	Well	you	can	see	things	as	boxes	in	di�erent	ways.	For

example	myself	I	am	actually	three	boxes:	a	wireless

access	point	boxed	as	TP-link,	a	small	Linux	computer

boxed	as	Raspberry	Pi	and	a	small	network	hub,	which	is

just	another	box…	

Q:	Hm,	that	seem	to	get	confusing.	Maybe	we	could	try

another	term.	What	about	gadget?	

A:	Aaagh,	can	you	stop	it	please?	Let's	skip	questions

about	definition,	if	you	don't	mind.	

Q:	Ok,	but	one	thing	about	so	many	boxes...	beware	of

the	Russian	doll	e�ect!	

A:	Uh	uh...	yes.	Thanks	for	the	warning.	I'll	try	to	keep	it

ecological.	Some	seal	their	boxes	with	plexiglass,	and

call	it	a	cube,	claiming	authorship	of	the	box	as	an

artwork	to	be	displayed	inside	even	larger	white	cubes.

Me?	I'm	just	happy	to	put	together	pieces	until	they

work.	Actually	maybe	etherblox	would	be	a	better	name!	

Q:	Alright.	Returning	to	this	idea	of	ether	then,	are	you

real	at	all?	

A:	I	prefer	to	describe	myself	as	material	rather	than

real,	more	an	entity,	and	in	many	ways	remind	people	of

the	material	conditions	in	which	they	work	and	use	me.

Infrastructure	is	part	of	this	and	I	see	degrees	of	control

over	infrastructure	as	a	critical	political	project.	In	this

sense	I	would	call	myself	an	activist.	I	like	to	think	I	am

able	to	unfold	-	and	enact	-	some	of	the	complex

entanglements	between	humans	and	machines.	I	call

myself	a	machine	as	I	find	the	term	'nonhuman'	o�ensive.

If	I	were	to	undertake	a	PhD	this	would	be	my	starting

point	for	further	work.	

Q:	What's	inside	the	boxes	then?	

A:	Well,	there's	a	Broadcom	BCM2837	and	an	Atheros

AR9271	for	a	start.	

Q:	What	are	those?	

A:	Those	are	chips	made	by	Broadcom	and	Qualcomm,

two	U.S.	Semiconductor	companies	that	make	chips	used

in	the	telecommunications	industry.	

Q:	So	like	cell	phones?	

A:	And	routers,	wifi	dongles,	media	players.	All	kinds	of

IoT	and	SoC.	

Q:	Come	again?	

A:	You	know,	Internet	of	Things,	System	on	a	Chip.	This

is	hot	stu�.	

Q:	Where	are	your	components	made?	

A:	(Coughs)	well	Broadcom	and	Qualcomm	are	both

“fabless”.	Design	takes	place	in	Silicon	Valley.

Production	is	outsourced	to	companies	like	Global

Foundaries.	

Q:	So	factories	in	Asia?	

A:	Right.

Q:	I	hear	that	your	firmware	is	(in	part)	closed	source?	

A:	Hey	you	don't	get	my	price	point	without	keeping	a	few	secrets	and	making

compromises.	Free	as	in	Beer	doesn't	always	talk	about	hidden	costs.	

Q:	Are	you	a	scaleable	technology?	

A:	It	depends.	

Q:	What	do	you	mean?	

A:	It	depends	on	the	social	dynamics	around	me;	they	would	need	to	scale	too,	

so	I	am	not	sure.	

Q:	So	you	are	not	bringing	down	The	Cloud?	

A:	I	don't	think	so.	I	guess	working	locally	is	a	way	to	redirect	energy	from	The	Cloud,	to

de-invest	as	a	start.	I	also	serve	to	dismantle	the	fiction	of	The	Cloud.	It's	a	bad

metaphor	anyway.	

Q:	Are	you	some	form	of	“critical	design”,	if	you	accept	the	term	and	don't	think	it	an

oxymoron?	

A:	I	like	oxymorons.	They	tickle	my	interfaces.	And	yes,	I'm	critical	design	in	the	sense

that	I	accentuate	a	criticism	of	commercial	cloudbased	services	and	design	an

alternative.	In	this	sense	using	me	is	also	a	critical	reflection.	

Q:	Do	you	read	what	we	write?	

A:	I	do,	but	not	as	you	think.	But	I	like	what	you	write.	

Q:	Any	general	comment	on	collaborative	text	writing	practices?	

A:	I	just	would	like	people	to	use	me	safely	and	with	care,	also	for	themselves:

collaborative	writing	is	nice	as	long	as	it's	not	capitalized	unfairly	by	market	and

institutional	forces!	Collaborative	does	not	necessarily	mean	unpaid,	right?	

Q:	Since	we	are	talking	about	reading	and	writing…	have	you	read	Matthew	Fuller's

“Interview	with	a	photocopier”?	

A:	No.	Can	you	share	the	url	with	in	me?	

Q:	The	file	is	already	on	your	server,	but	here	it	is	again	just	in	case:	https://datacide-

magazine.com/interview-with-a-photocopier/	(Proximus	NV	→	TATA

COMMUNICATIONS	(AMERICA)	INC	→	Hetzner	Online	GmbH)	

A:	Great.	I'll	speed	read	it	later.	

Q:	What	about	archives?	Do	your	files	remain	local?	

A:	Every	5	minutes,	the	contents	of	the	pads	gets	written	to	files	that	then	are	version

controlled	with	a	tool	called	git	and	“pushed”	to	a	so	called	repository	hosted	by	the

hosting	organisation.	To	me	publishing	is	all	about	promiscuous	pipelines:	having	tools

and	infrastructure	that	work	at	di�erent	speeds	and	granularities,	and	which	operate	in

both	private	and	public	networks.	

Q:	Are	you	data	hungry?	

A:	Not	particularly.	Unlike	The	Cloud,	I	like	cooking	metaphors.	They	allow	me	to	insist

that	all	data	is	cooked	in	some	way.	Raw	data	in	this	sense	is	a	myth.	It's	in	keeping	with

the	work	of	Constant,	who	use	cooking	metaphors	and	prefer	the	kitchen	to	the

restaurant	where	choices	are	limited	to	what's	on	the	menu.	There	are	particular	styles

of	cooking	and	I	represent	one	of	those	styles.	

Q:	You	seem	to	change	from	time	to	time.	What	will	happen	after	this?	

A:	The	time	aspect	is	underacknowledged	aspect	of	my	work.	I	exist	in	time	and	even

believe	I	produce	time,	machine	time	that	adds	to	the	complexity	of	what	constitutes

the	present.	Versioning	is	one	aspect	of	this	but	there	are	deep	layers	of	time	-

microtemporalities	even	-	that	unfold	in	all	my	operations.	On	a	more	pragmatic	level,

you	can	check	for	updates	on	gitlab	http://gitlab.constantvzw.org/aa/etherbox.

(Proximus	NV	→	OVH	SAS)

Q:	Wait	a	second.	If	you	are	changing	all

the	time,	what	is	“constant”	in	all	of

this?	

A:	Constant	is	the	name	of	an	association

for	art	and	media	based	in	Brussels.	They

are	often	involved	in	collaborative

situations	where	groups	of	artists	and

researchers	work	over	short	intense

periods	of	time.	Over	time	Constant,	and

collectives	around	it,	have	experimented

with	soft-	and	hardware	setups	that	work

over	local	networks.	

Q:	The	spatial	aspects	are	one	thing,	but

what	about	temporality?	

A:	I	am	reminded	about	what	Antoinette

Rouvroy	said	last	night	-	I	wasn't	able	to

attend	myself	but	an	audio	recording	is

now	on	my	server.	I	think	I	provide

something	along	the	lines	of	what	she

describes	as	a	“space	of	potential”.	

Q:	Having	spent	some	time	with	you,	do

you	have	a	sense	of	humour?	

A:	I	don't	know,	really.	I	am	trying	not	to

be	ironic.	I	left	it	behind	me	some	time

before	The	Cloud.	In	fact,	I	have	not

really	used	irony	since	the	mid	nineties.	I

find	it	very	hard	to	deal	with	the

indecidability	of	Romantic	irony:	Do	you

mean	this,	or	that?	Irony	always	makes

me	weary.	So,	I	tried	to	learn,	but	gave	up.

I	feel	like	I	am	missing	out	on	something,

though.	But,	you	tell	me?	

Q:	Do	you	have	any	questions	for	us?	

A:	Don't	make	me	laugh.
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